. Excellent spurious 


FEATURES 


. HE all-band SSB/CW/RTTY transceiver employing 


PLL system ; 
This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WWV; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


radiation characteristic and 
receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 
excellent performance is obtained in both the spurious 
radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 


The IF shift-circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 


This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 
prevented unlike clippers. 


. Employment of RF negative feedback 


RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 


feedback. 


. Newly developed analogue dial 


Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 


Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 
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Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
Cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 

During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 
receive. 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 
use with 


This transceiver permits combination 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 


effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 
option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, IF OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50 and low-pass filter LF-30A. 


Use of digital display dial DG-1 (option) 

1) Digital display dial 
The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode. 
Since the accuracy of frequencies is sei up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WVWV. 
The green indication on the dial assures many hours 
of fatigueless operation. 

2) D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 
system. 5 


OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 

The receiver part employs a single superheterodyne system, 
‘while ‘the transmitter part employs a single conversion 
system having a filter type SSB generator. The intermediate 
frequency used is 8830 kHz. sees Uy 
The local oscillator employs a phase locked loop (PL) circuit 
controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 

The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characgeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 

In addition to the conventional accessory functions, the 
various circuits newly developed such as RF speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 

A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and O8 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a w matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further. 


RECEIVER SECTION 

The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs Q6 and Q7, thereby being converted in IF signal 
of 8830 kHz. 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 


. diodes DY. through D12. 


The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 
ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 

The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 

This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning circuit. 


COIL PACK UNIT (X44-1140-00) 

Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 

This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
Output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00); the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 


DISPLAY UNIT (X54-1170-00) (DG-1: Option) 
The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. 


5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carrier 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the PLL 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 

This unit includes AF amplifier in the final stage of the 
receiver section and the 9-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 

This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
—6-volt generator circuit for block bias. 


VFO UNIT (X40-1110-00) 


Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VFO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.6 MHz. 


MARKER UNIT (X52-0005-01) 

A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator Q2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 


accurately synchronized with 25 kHz by the synchronizing - 


signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by Q4 and then taken out as the 


output. 


FINAL UNIT (X56-1200-00) 
This unit includes the final stage power amplifier compart- 
ment except for the output-side + matching circuit. 


RELAY UNIT (X43-1190-00) 

This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or ‘cross’ operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of S2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 

This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 

TS-820 permits 16 kinds of the so-called “cross” operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 
Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board. 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 

Almost all conventional transceivers for amateur use employ 

the double conversion system as shown inFig. 1, particularly 

with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to TS- 

520. 

The double conversion system has the following features. 

1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre- 
quency. 

2. The first IF frequency is fairly free to be set. 

3. Mixer noise is apt to increase due to twice frequency 
conversions. 

4. Excessive level signals are fed to the second mixer. 
Thus, the two-signal characteristic might be 
deteriorated. 

5. Due to many internal oscillators and mixers beat in- 
terference and spurious radiation are liable to be caused. 
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FUNCTIONAL DISCRIPTION 


RF AMP MIX IFAMP MIX FILTER IF AMP 


RF AMP. MIX EILTER IF AMP { 


RF AMP. MIX FILTER _ IF AMP 


RF AMP MIX IF AMP. MIX FILTER IF AMP 


Fig. 1 Typical double conversion type 


Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 

in receiving and on suppression of spurious radiation in 
transmitting. Thus, it employs the single conversion system 

with PLL type local oscillator. Employment of the PLL system 

permits various merits such as unification of the dial pointer 

and IF shift function. 

The circuit configuration of TS-820 is as shown in the block 
diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 

of a single conversion type using PLL local oscillator and 

crystal filters of 8.83 MHz IF frequency. G 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2. and it is considered to be provided with 
the following features. 

1. Since only one mixer is used, mixer noise level is low. 

2. Since the number of oscillators can be reduced, beat in- 
terference in receiving and spurious radiation in 
transmitting are eliminated comparatively.’ 

3. It is comparatively difficult to increase the number of 
bands. Thus, the local oscillator circuit configuration 
becomes complicated. 

4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 
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Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 

During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signal distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D31 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain control by Q26 and Q27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. 

The signal sufficiently compression-processed is buffer 
amplified by Q25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 
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MONITORING CIRCUIT 

Since TS-820 is provided with a monitoring circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product 
detected by FET Q14, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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Fig. 5 Monitor circuitry 


FUNCTIONAL DISCRIPTION 


The HET mixer serves to convert the different frequencies of : 


PLL CIRCUIT 
individual bands into the same frequency, whereas the 


Fig. 6 shows the circuit configuration of the PLL system 
carrier mixer acts to keep the transmitting and receiving fre- 


developed in TS-820. In this system, VCO signal is mixed 

with HET signal and thereby converted into a signal of 3.33 quencies constant regardless of change-over of the MODE ‘ 
to 3.83 MHz common to all bands, which is further mixed switch by applying a carrier signal to the PLL loop and to per- 

with a carrier to be converted into 5.5 to 5.0 MHz. This form IF shift. Fig. 7 shows the block diagram of the PLL part. 
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Fig. 7 PLL assy 


10 


FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET, CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through Q13 and Q14 which serve as a buffer and also 
switching amplifier. 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. If a spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 

The carrier oscillator circuit is divided into CAR 1 and CAR 2; 
the former is in charge of CW (receive), USB, LSB, FSK 


QI8 TD3400AP 


From CAR MIX 


From VFO 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate 018 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by Q18 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 


C13 «C12 


To VCO varicap diode 


cif C14 


R16 


To VCO OFF circuitry 


Fig. 8 TS-820 phase detector circuit 
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FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 

The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When ‘cross’ operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, as compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow, there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’'s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


Relay unit 
(X43— 1190-00) 
RLT 


RLI2 


IF SHIFT 
VR6-2 


WwW 


IF SHIFT CIRCUIT 

This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 


CAR-1 unit (X50-1310-00) 


Fig. 9 IF SHIFT circuit 
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FUNCTIONAL DISCRIPTION 


3. When FSK (RTTY) is operated 


& 2. Adjustment of tone quality during CW mode operation 
For the RITY operation, a demodulator and a 


O When no CW filter is installed: 


When. the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 


(YG-88C at option). 


O When CW filter is installed: 


Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 


receiving level. 


O When the digital display is provided: 


The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency is indicated). 
If zero-in operation is performed by using the digital 
display, follow the procedure. shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 


Receiving CW FILTER 
CAR position SSB FILTER 


8829 


Mark (wide) 

8829.85 
Mark (narrow) Space 
8830.53 8830.7 


Fig. 10 RTTY frequency 


8831  8832(kHz) 


teletypewriter are necessary. Demodulators that are 
operated with audio input signals with filters of 2125 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage- is 
automatically reduced. Thus, the continuous 
transmission of this transceiver can be enjoyed without 


any anxiety. 


FSK NARROW 


FSK WIDE 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 

AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. Q4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting.. D20 is used for AGC discharge and D211 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 


line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 


CIRCUIT 

In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 


(Refer to Fig. 12). 


Balanced Mixer Neutralization Drive 


3SK4l 631 


C8 


) 00 
z 
7 
ow 


C11 


In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
m matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and it is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the uw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the pu 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity: is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 dB is 
effected by the tertiary cross modulation products. 


NFB FINAL 


“ S2001A 


“VCl VC2 


025 TC1 Neutralization 


Fig. 12 RF-NEFB circuit 
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PARTS ALIGNMENT 


IF unit C23 + €24 
(X48-1150-00) 


Relay unit 
(X43-1190-00) E22 
VFO 

C21 


(CO1-0084-05) 
Coil pack unit 


(X44-1140-00) Variable capacitor A 


& (CO3-0060-05) 
RF unit 
(X44-1150-00) v1 v2 
& RLL ASSY unit CAR ASSY unit FINAL unit 
(X60-1010-00) (X60- 1000-00) (X56-1200-00) 
MARKER unit 
(X51-0005-01) 


RECTIFIER unit 
(X43-1090-02) 


HV unit 
(X43-1110-00) 


AF-AVR unit 
(X49- 1080-00) 


RELAY unit FIX + VOX unit 
(X43-1190-00) (X50- 1350-00) 


PARTS ALIGNMENT 


IF unit 


C24 


(X48-1150-00) 


v2 


v1 


RF unit 


So 
Se 
fo} 
w 
= 
+ 
+ 
x 


VC3 


vc2 
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FUNCTIONAL DISCRIPTION 


NB CIRCUIT 

The NB unit roughly consists of a signal system and noise 
system. 

The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 dB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise component only is picked out through transistors 
Q8, Q9 and Q10 and rectified by D13 and D14 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to Q8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit O6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, Q8, Q9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 is tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is, the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 
AUX position in BAND switch is empty channel because of 
circuit configuration. 
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PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-0315-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass Calibration knob} Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) (K21-0269-04) (K21-0267-04) 


IN -@-RF GAIN 
at 6 


. U 


FUNCTION HEATER POWER 


s vFo ON ON 
: a) ¥ OR ‘ 
st mon . . FIXR | 
- OFF 35< oFIx 
7 Re arr w"\ 


JSY 
ww 


Phone jack Knob x 2 Dial escutcheon Knob Knob Seetsawtswitehoc2 
(E11-0034-25) (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 
4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(E06-0403-05) (S44-2015-05)  (K23-0240-04) (K29-0166-04) (A20- 1030-05) 
Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (EO01-0801-05) (E11-0005-15) (E01-0903-05) 


M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-0041-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


Butterfly nut 12P connector socket US jack 
(N14-0020-04) (EO8- 1208-05) (E11-0003-15) 


Slide switch IP pin jack 12P connector 2P pin jack Slide switch 
(S31-2007-05) (E13-0101-05) (EO8- 1202-05) (E13-0205-05) (S31-2007-05) 


Styren foam cushion (F) 


(H10-1446-02) 


PACKING 


Cushion 
(H10-1276-04) 


Operating manual 


Carton case (inside) 
(HO1-1618-24) 


Carton case (outside) 
(HO3-0545-24) 


4P microphone plug (E07-0403-05) 
Cable for counter calibration (E31-0039-05) 


Pin plug x 5 (E14-0101-05) 
Speaker plug (E12-0001-05) 


9P MT plug (installed) (EO5-0901-05) 


8P US plug (E14-0801-05) 


Plastic extension foot x 2 (N30-4012-11) 
Screw for foot x 2 (JO2-0049-14) 
AC power cord (E30-0181-05) U.S.A. 


Fuse 


4A x 2 (FO5-4022-05) USA, x3 Europe 
6A Xx 2 (FO5-6021-05) USA, x3 Europe 


Protection cover 
(H20-0439-04) 


Styren foam cushion (R) 


(H10-1447-02) 


PARTS LIST 


COIL/TRIMMER/VARIABLE CAPACITOR 


Pan Re- 


C90 0186-05 
C90 0187.05 
C90 0185 05 
c91 0017-05 
C91 0016-05 
CC45SL2H821J 
CC45SL2H102J 
CC45SL2H681J 
CC45SL2H271J 
CC45SL2H101J 


C90-0187-05 
C90-0300-05 
CK45F1H103Z 
CK45E2H103P 
C90-0327-05 
C90-0327-05 
C90-0326-05 
CC45CH2H470J 
CC45SL2H221J 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0172-05 


RD14BY2E102J 
RD14BY2E332J 
RCO5GF2H101J 


CAPACITOR 


0.001pF 3kWV 

0.0047 uF 1.4kWV 
Ceramic 100pF 3kWV 

Ceramic 390pF 
Ceramic 3pF 

Ceramic 820pF 
Ceramic O0.001pF +5% 
Ceramic 680pF +5% 
Ceramic 270pF +5% 
Ceramic 100pF +5% 


Ceramic 
Ceramic 


3kWV 
+5% 


0.0047uF 1.4kWV 
470pF AC150WV 
O0.01u4F +80%—20% 
0.001nF +100%—0% 
Electrolytic 100uF 500WV 
Electrolytic 100uF 500WV 
Electrolytic 22uF 450WV 
Ceramic 47pF +5% 

Ceramic 220pF 500WV 
Ceramic 0.01nF +80%—20% 
Ceramic 0.001nF +20% 
Ceramic 0.001nF +80%—20% 
Ceramic 12pF 3kV 

0.01nF +80%—20% 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


RCO5GF2H474J | 


RCO5GF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 
PD14BY2E221J 
PD14BY2E681J 
PD14BY2E102J 


SEMICONDUCTOR/TUBE 


V11-0051-05 
V11-0285-05 


V40-0150-00 


RO1-3028-05 
RO3-3050-05 
RO8-3012-15 


$01-3022-15 
$01-4017-05 
S01-5010-05 
S40-2077-05 
$44-2020-05 
S44-2015-05 
$59-2020-05 
S$31-2007-05 
$59-2017-05 


IN60 
VO6E 


Diode 
Diode 


Final tube S2001A 
POTENTIOMETER 


10kQ (C), RF-PRO with switch (S10) 
10k (B), RF-VOLT, BIAS 

10kQ (A), AF, 10kQ2 (B) RF-GAIN 
10kQ (A) MIC, 10k (B) CAR 


5kQ (B) RIT, 10kQ2 (F) IF-SHIFT 


Rotary switch METER SW 

Rotary switch FIX CH 

Rotary switch BAND SW 

Rotary switch FINAL 

Rotary switch FUNCTION 

Rotary switch MODE 

Push switch RIT, ATT, DH 

Paddle switch STBY, VOX, NB, MON 
Paddle switch AGC 

See-saw switch POWER, HEATER 
Slide switch SG, XVTR 


Rocker switch (Power source selectior 


L33-0032-05 
L33-0218-15 


C03-0060-05 
(CO1-0084-05 


L39-0046-05 


D32-0051-04 
D32-0064-04 
D32-0075-04 
D40-0204-04 
D40-0206-05 


E£01-0801-05 
E01-0903-05 
E03-0301-15 


Choke coil , 3uH 
Choke coil (Final) 
Choke coil, 470uH (for safety) 
Final coil (A) 

Final coil (B) (28 MHz) 
Ferri-inductor, 150uH 


Trimmer (Neutralizing) 


Variable capacitor (A) (Final) 
Variable capacitor (B) (Loard) 


Coil (Parastic suppressor) 


MISCELLANEOUS 


Dial escutcheon 
Speaker grille cloth 
Coupling x 2 (Baklite) 
Rubber cap x 3 (Opening for adjustment) 
Front glass 

Front glass (Indicating plate) 

Front glass (Main dial) 

Dial scale (Sub-dial) 

Dial scale (A) (Out side) 

Dial scale (B) (Inside) 

Pointer (PLATE knob) 

Pilot lamp x 3 12V, 40 mA 

Meter 

Model name plate (KENWOOD) 
Voltage indication sticker 120/220V 
Caution sticker (high voltage) 
Fixed ch. sticker 

DC terminal indicating sticker 


aution card (Transmitter section) 
aution card (Source voltage) 
aution sticker (Source voltage) 


Sprocket x 2 
Chain ass’y 
Shaft (A) (LOAD) 

Band shaft 

Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢ — 6¢) 
Shaft joint (6¢ — 3¢) 
Shaft coupling (DRIVE) 
Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 

Switch stopper 

Vernier mechanism ass'y 
Fan ass'y 


US socket 
9PMT socket 
3P plug (Power source) 


PARTS LIST 


J21-1144-04 Speaker retainer 


FO5-4022-05 


FO5-6021-05 


FO9-0041-05 
F10-0402-04 


F19-0133-14 


G01-0801-04 
G11-0008-04 
G11-0053-04 


HO1-1608-24 


H25-0029-04 
H25-0120-04 


Fuse (4A) x 2 
Fuse (4A) x 3 
Fuse (6A) x 2 
Fuse (6A) x 3 


Fan 
Shield plate (Relay) 


Spring (for earth) 
Cushion (Relay) 
Cushion 


Carton case (Inside) 


Polyetylene bag 
Polyetylene bag 


Leg (Small) x 4 
Leg (Large) x 6 
Fuse holder 
Switch stopper 
Diode holder x 4 
Lead holder 

Fitting for handle x 2 


Protecting plate (for DC-DC converter) 


K29-0166-04 
K29-0269-04 


LO1-1056-05 
L15-0002-15 


F10-0412-14 Shield plate (Final) 

F11-0243-23 Final box $51-4017-15 ANT relay 
F11-0244-03 Final cover 

F15-0205-04 Shading plate Speaker 
F15-0601-04 Shading plate (small) x 2 Motor 


- 1090-02 
X43-1110-00 
X43-1190-00 
X44-1140-00 
X44-1150-00 


E04-0102-05 M type receptacle t 

E05-0901-05 9PMT plug J21-1148-04 Variable capacitor stopper 

E06-0403-05 4P Miceophone socket J21-1151-04 Terminal plate stopper 

pe | Cee (E 0720403205 WAP’ Microphone jack= = | LS 4|J21-1202-04 _—| Speakerretainerass'y 0 

E£08-0204-05 2P plug socket x 2 J21-1425-04 Retainer 

EO8-1202-05 12P plug socket Meter stopper 

E08-1207-05 12P plug Lamp stopper 

EO8-1208-05 Connector socket (for transverter) Rotary switch stopper 

E09-0204-05 2P plug socket x 3 Final coil stopper x 2 

E11-0003-15 US jack (External speaker) RF PC board stopper 

E11-0005-15 3P phone jack (Key) VFO fittings 

E11-0014-05 US jack (RTTY) Shaft holder x 2 

E11-0034-25 US jack (2P with SW) Ring spacer (Microphone) 

£12-0001-05 Phone plug (SP) Hexagonal boss (AF) x 4 

E13-0101-05 1P jack x 3 Hexagonal boxx x 8 (Push switch) 

E13-0205-05 2P jack Hexagonal boss x 2 (Final) 

E14-0101-05 1P plug x 6 Boss for dial scale (A) 

E14-0801-05 US plug J32-0223-14 Boss for dial scale (B) 

E20-0512-05 5P terminal plate J32-1030-14 Round boss 

E20-1003-05 10P terminal plate J41-0020-04 Knob bushing x 3 

E22-0207-05 Lug plate Cord bushing 

—E23-0014-04 Acme terminal Free up belt 

E£23-0056-05 Terminal Vinyl tie x 12 

E23-0093-05 Teminal (mini connector) 

E30-0181-05 AC power cord KO1-0049-15 Handle 

E£31-0037-05 3P connector with lead (FSK switching) K21-0266-04 Knob FIX, CH 

E31-0038-05 3P connector with coaxial cable K21-0267-04 Knob x 3 DRIVE, FUNCTION, COMP LEVEL 

E31-0039-05 Counter cable K21-0268-04 Knob x 2 CAR, RF GAIN 

E33-0084-00 Wire kit K21-0269-04 Knob x 4 LOAD, RIT, MIC. AF GAIN 

E33-0085-00 Wire kit K21-0279-04 Knob METER 

E33-0097-00 Wire kit K21-0315-04 Knob PLATE 

E33-0098-00 Wire kit K21-0709-03 Knob MAIN 

E90-0004-15 Plate cap x 2. K23-0239-04 Knob BAND, MODE 
K23-0240-04 Knob VOX, ANTI VOX, DELAY 
K23-0241-14 Knob IF SHIFT 


(Push) x 3 DH, RF ATT, RIT 
Knob (Calibration) 


Knob 


Power transformer 
Choke coil (Low frequency) 


VFO unit 
Rectifier unit 
HV unit 
Relay unit 
Coil- pack unit 
RF unit 


HO3-0545-24 Carton case (Outside) X48-1150-00 IF unit 
HO3-1603-14 Carton case (Outside) X49- 1080-00 AF-AVR unit 
H10-1276-04 Cushion X50-1350-00 FIX-VOX 
H10-1446-02 Styrene foam cushion (F) X52-0005-01 Marker unit 
H10-1447-02 Styrene foam cushion (R) X54-1180-00 Indicator unit 
H20-0439-04 Protection cover VOX-VR unit 
FINAL unit 


CAR ass’y unit 
PLL ass’'y unit 


VFO (X40-1110-00) 


“ie Re- 
rd ee ce 


_}e1_} cc45PG1H470J-—_} Ceramic —_47pF —_+5%_ 
CC45LG1H150J Ceramic 15pF +5% 
CC45SG1HO070J Ceramic 7pF +5% ten Re- 
CC45LG1H220J Ceramic 22pF +5% 
CM93F2A151J Mica 150pF +5% CAPACITOR 
ea woneland’  menenatels| | ed ea SE desisron yee 
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PARTS LIST 


J21-0895-03 VFO variable capacitor stopper 
J25-1505-13 VFO stopper 


_HV-(X43-1110-00)- ae renee 


CAPACITOR 


100k2 +5% 1/2W 


CK45F1H473Z Ceramic 0.047nF +80%—20% RCO5GF2H104J5 Carbon 

CK45F1H223Z Ceramic 0.022uF +80%—20% PD14BY2H684J Carbon 680k2 +5% 1/2W 

CC45SL1H330J Ceramic 33pF +5% RCO5GF2H563J Carbon 56kQ +5% 1/2W 
+0.5pF RCO5GF2H123J Carbon 12k2 +5% 1/2W 


Ceramic 5pF 
Ceramic 10pF +0:5pF 
Ceramic 5pF +0.5pF 
Ceramic O.01pF +80%—20% 


eg E23-0047-04 Terminal (square) x 6 Ay 
Ceramic 0.047uF +80%—20% 


Ceramic 10OpF +0.5pF 
RELAY (X43-1190-00) ( 


marks 


CAPACITOR 
C90-0325-05 


Electrolytic 2200uF 25WV 
CK45F1H473Z 0.04uF +80%—20% 
CK45F1H103Z 0.01nF -+80%—20% 
CQ92M1H104K 


O.1uF +10% 
[Ri | RS14aB30221J Metal film 2202 +5% 2W E ( 
SEMICONDUCTOR 


V11-0418-05 Zener diode BZ-052 me 


$51-4031-05 
E40-1413-05 


E40-0613-05 


CC45SL1HO50D 
CC45SL1H100D 
CC45SL1HO50D 
CK45F1H103Z 
CK45F1H473Z 
CC45CG1H100D 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


SEMICONDUCTOR 


3SK22(Y) 
2SK19(Y) 
2SC460(B) 


PD14BY2E105J 
PD14BY2E101J5 
PD14BY2E105J 
PD14BY2E331J 
PD14BY2E333J 
PD14BY2E473J 
PD14BY2E102J 
PD14BY2E101J 


Ceramic 
Ceramic 
Mylar 


VO9-0020-05 
vog9-0011-05 
V03-0079-05 


V11-0053-05 $D111 
V11-0051-05 i IN6O 


COIL/VC/TRIMMER 


Relay 
Mini connector 


Mini connector 


L32-0098-05 Oscillator coil 


L40-1021-03 
L40-2201-03 
L40-1021-03 


CO03-0001-05 
CO5-0013-15 


A01-0169-23 


B42-0010-04 


CO1-0169-05 


D22-0011-05 
D40-0205-05 


E08-0204-05 
E13-0101-05 
—22-0207-05 
E23-002 1-04 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


GO3-0009-04 


Ferri inductor 1 mH 
Ferri inductor 22uH 
Ferri inductor 1 mH 


RECTIFIER (X43-1090-02) 


a Re- 
CAPACITOR 


CEO2W2C330 Electrolytic 33uF 160WV 
CK45E2H103P Ceramic 0.01nF +100%—0% 


Variable capacitor (Small size) 
Ceramic trimmer 


VFO Case 


Indication tape 


Variable capacitor 


RCO5GF2H474J Carbon 410k2 +5% 


Shaft coupling RS14AB3D471J Metal film 4702  +5% 2W 
Dial mechanism RCO5GF2H102J Carbon 1k2 +5% 1/2W 
RCO5GF2H104J Carbon 100kQ +5% 1/2W 


100kQ 


Carbon 
SEMiCONDUCTOR 


Diode vo8J 
Diode VO6E 
Diode VO3C 


2P plug socket PD14CY2E104J 


1P pin jack 


Lug plate 
Terminal x 5 


V11-0282-05 
V11-0285-05 
V11-0290-05 


VFOcover 
VFO shield plate 
VFO box 


Terminal (square) x 17 


E23-0047-04 


Spring 


PARTS LIST 


ca i cee | 
marks 
CAPACITOR 


CC45RH1H560J Ceramic 56pF +5% 
Ceramic 47pF +5% 
Ceramic 56pF +5% 
Ceramic 47pF +5% 
Ceramic 56pF +5% 
Ceramic 39pF +5% 
Ceramic 33pF +5% 
Ceramic 150pF +5% 
Ceramic 100pF +5% 
Ceramic 560pF +5% 
Ceramic 0.0inF +80%—20% 
Ceramic 22pF +5% 
Ceramic 220pF +5% 
Ceramic 100pF +5% 
Ceramic 560pF +5% 
Ceramic 33pF +5% 
Ceramic 39pF +5% 
Ceramic 0.001nF +5% 
Ceramic 100pF +5% 
Ceramic 120pF +5% 
Ceramic 33pF +5% 
Ceramic 560pF +5% 
Ceramic O.01ipF +100%—0% 
Ceramic 10pF +0.5pF 
Ceramic 0.01npF +100%—O0O% 
Ceramic 33pF +5% 
Ceramic 0.01inF +80%—20% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 5pF +5% 


L34-0557-05 


ge COIL PACK (X44-1140-00) 


L40-4711-03 
L34-0558-05 
L34-0559-05 


VC1~3 |C01-0127-15 


CC45RH2H330J 
CC45RH1H151JTD 


CC45RH1H101JTD 
CC45SL1H561JTD 


CK45F1H103Z 
CC45RH1H220J5 
CC45RH1H221JTD 
CC45RH1H101JTD 
CC45SL1H561JTD 
CC45RH1H330J 
CC45RH1H390J 
CQ92M1H102J 


D13-0032-03 
D13-0055-04 
D16-002 1-04 


D21-0412-14 


Shaft 


CC45RH1H101JTD 
CC45RH2H121JTD 
CC45RH2H330J 
CC45SL1H561JTD 
CK45E2H103P 
CC45SL1H100D 
CK24E2H103P - 


RF (X44-1150-00) 


CC45RH1H330J5 
‘| CK45F1H103Z 

CC45RH1H390J5 
CC45RH1H390J 
CC45HH1H390J 
CC45RH1H390J5 
CC45RH2H390J5 
CC45RH1HO50D 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CC45SL1H330J 
CK45F1H1032Z. 
C90-0262-05 
CK45F1H103Z 
CK45K1H102M 
C90-0262-05 
CC45SL2H151J 
CQ93M2A473K 
C91-0022-05 


Ceramic 
Ceramic 
Mylar 

Ceramic 


CC45RH1H470J 
RESISTOR 


CC45RH1H560J 
CC45RH1H470J 
CC45RH2H560J 
CC45RH2H390J 

Carbon 10kQ. =+5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 22k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 


PD14CY12E103J 
PD14CY2E102J 
PD14CY2E223J 
PD14CY2E102J 


C90-0262-05 Ceramic 


PD14CY2E820J Carbon 822 +5% 1/4W CK45E2H103P Goreme 

PD14CY2E472J Carbon 4.7kQ +5% 1/4W CK45F1H103Z Cotamic 

PD14CY12E392J Carbon 3.9k2 +5% 1/4W COQ93M2A473K Mylar 
CK45E2H103P Ceramic 
C90-0262-05 Ceramic 


L34-0545-05 
L34-0548-05 
L34-0549-05 


Tuning coil 
Tuning coil ae 
Tuning coil 3.5 


Ceramic 


CK45F1H103Z 


C90-0162-05 Ceramic 


L34-0550-05 Tuning coil 7 MIX Bic cunmiGoo i 
L34-0545-05 eraipie 
Pe nets CK45F1H103Z Ceramic 

saan CC45RH1H120J ‘| Ceramic 


Tuning coil 28 
Tuning coil 1.9 
Tuning coil WWV 
Tuning coil 3.5 


L34-0547-15 
L34-0542-05 
L34-0545-05 
L34-0543-05 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


CC45RH1H390J 
CK45F1H103Z 
C90-0262-05 

CK45F1H103Z 


L34-0544-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0552-15 
L34-0553-05 
L34-0554-05 
L34-0555-05 


Ceramic 
Ceramic 
Ceramic 
Mylar 

Ceramic 
Ceramic 


C90-0262-05 
CK45D1H102M 
CK45F1H103Z 

CQ93M2A224M 
CK45D1H102M 
C90-0262-05 


Tuning coil 14 
ih hon CEO4W1HO10(RL) 


Ferri-indicator 
Trap coil 
Trap coil 


Variable capacitor 


MISCELLANEOUS 


Sprocket x 3 
Sprocket x 3 
Chain ass'y 


Lug (ground) 
Terminal (square) 

Mini connector x 2 
Connector x 3 
Shield plate x 2 
VC stopper x 2 


Rotary wafer ass'y 


ple eS 


CAPACITOR 


Electrolytic 1uF 


[ERIC ac Sse | ES lal 
marks 


L34-0556-05 Tuning coil 
Tuning coil 28 


ay DRIVE 


33pF +5% 
0.01uF +80%—20% 
0.047uF +10% 
0.01nF +20% 
0.001nF +20% 
0.0047 uF +10% 

150pF +5% 
0.047nF +10% 
0.001pF +5% 


0.047uF +10% 
0.0inF +100%—0% 
O.0ipF +80%—20% 
0.047uF +10% 
0.0inF +100%—0% 
0.047uF +10% 
O.0ipF +80%—20% 


0.047uF +10% 
10pF —- +0.5p F 
0.01uF +80%—20% 
12pF —- + 5% 

39pF = + 5% 

O.01nF  +80%—20% 
0.047uF +10% 
0.01uF +80%—20% 


0.0474F +10% 
0.001npF +20% 
0.0inF +80%—20% 
0.22uF +20% 
O0.01inF +20% 
0.047uF +10% 


50WV 
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PARTS LIST 


al owe 
marks 
CEO4W1HR47(RL) | Electrolytic 0.47uF SEMICONDUCTOR 


C90-0262-05 Ceramic 0.047uF tee V09-0057-05 3SK41(L) 
CK45E2H103P Ceramic 0.01inF +100%—0% V09-0036-05 se 3SK35(GR) 
VO9-0057-05 FET 3SK41(L) 

V03-0123-05 Transistor 2SC733(Y) 


CK45F1H103Z Ceramic 0.01nF +80%—20% 


Te ots Goramiciy gO 2HF 10% V03-0450-05 Transistor 2SC1515(K) 
CC45SL1H150J) | Ceramic 15pF  +5% 


Zener diode WZ-090 
Diode VO6B 
Diode 1S2588 
Diode 1S1555 
Diode 1S2588 
Diode 1S1555 
Zener diode WZ-090 
VO6B 


Ceramic 0.01ipF +80%—20% 
Ceramic 0.0inF +100%—0% 


V11-0240-05 
V11-0219-05 
V11-0414-05 
V11-0076-05 
V11-0414-05 
V11-0076-05 
V11-0250-05 


CK45F1H103Z 
'CK45E2H103P 


1002 
100kQ 


4702 


Carbon 
Carbon 


PD14CY2E101J 
PD14CY2E104J 


PD14CY2E471J 


Carbon 


PD14CY2E682J Carbon 6.8k2 +5% 1/4W 
PD14CY2E273J Carbon 27kQ +5% 1/4W 
2 + 1/4W 
POIACYZES3A) curiCprbon, ae shee BM oJ L40-1511-03 Ferri-indicator 150uH 
PD14CY2E104J Carbon 100k2 =+5% 1/4W Se ape 
L40-4711-03 Ferri-indicator 470yH 
PD14CY2E820J Carbon 822 +5% 1/4W L40-1511-03 Farii-indiBane er isohee 
RCOS5GF2H680J Carbon 682 +5% 1/2W Le 
L33-0074-05 Heater choke 0.22yH 
PD14CY2E563J Carbon 562 +5% 1/4W fet. 
L40-4782-02 Ferri-indicator 0.47uH 
RCO4GF2H823J Carbon 82k +5% 1/2W L40-1811-03 cenitiadiesieeeneOde 
RCO5GF2H392J Carbon 3.9k2 +5% 1/2W H 
.2k2 +5% 1/4W 
PD14CY2E822J Carbon 8 / L34-0527-05 Tuniig coil 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W 1340894206 eas aia ; 
PD14CY2E393J Carbon 39k2 EGOS OEY OCS Benes 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W fv | v40- 0114-00 Tube 12BY7A | ae 


5602 


PD14CY2E561J Carbon 


R92-0150-05 Short jamper x 2 


PD14CY2E333J Carbon 33k2 


PD14CY2E123J Carbon 12kQ +5% 1/4W R92-0152-05 Short jamper 
PD14CY2E104J Carbon 100k2 +5% 1/4W 

PD14CY2E123J Carbon 12k2 +5% 1/4W £40-1026-05 Type U, Wafer pin 
PD14CY2E101J Carbon 1002 +5% 1/4W 

PD14CY2E221J Carbon 2202 +5% 1/4W E10-1902-05 Tube socket 
PD14CY2E393J Carbon 39k +5% 1/4W E23-0047-04 Terminal (square) 
PD14CY2E474J Carbon 470kQ +5% 1/4W E40-0406-05 Connector 
PD14CY2E473J Carbon 47kQ +5% 1/4W 

PD14CY2E222J Carbon 2.2k2 +5% 1/4W F11-0249-05 Shield case 
PD14CY2E182J Carbon 1.8k2 +5% 1/4W 

PD14CY2E102J Carbon 1kQ +5% 1/4W 

PD14CY2E182J Carbon 1.8k2 +5% 1/4W IF (X48-1150-00) 

PD14CY2E470J Carbon 472 +5% 1/4W 

PD14CY2E474J Carbon 470k2 +5% 1/4W 

eee [ee eam S| foo aoe 
PD14CY2E103J Carbon 10kQ +5% 1/4W 


CAPACITOR 


Ceramic 220pF +5% 
Ceramic 10pF +0.5pF 


3302 


PD14CY2E331J Carbon 


CC45SL1H221J 
CC45SL1H100D 


10k2 


PD14CY2E103J Carb 
arbon re 


PD1 + 
D14CY2E274) | Carbon 270k2 +5% 1/4W am CCAnSIA HOROC EEN Onin OEE £0.26pf 
PD14CY2E103J | Carbon 10k2 +5%  1/4W 
C4,5 CC45SL1H470J Ceramic 47pF +5% 
RCOSGF2H225J | Carbon 2.2M2 +5% 1/2W 
TINT a PAE tate Dect EN C67 CK45F1H103Z Ceramic O.01pF +80%—20% 
Peer eiont pea A: ites : ae Maw C8 CEO4W1C100 Electrolytic 10yuF 16WV 
(o 

A tycaraete, , eile patos re cela ey c9~i1 | CK45F1H103Z Ceramic 0.01nF +80%—20% 
PD14CY2E1 Carb 180k2 +5% 1/4 

ae i ans satan LAN €12,13 | C90-0254-05 Ceramic  0.022uF 25WV 


geet Ceramic 0.01iuF +80%—20% 
Ceramic 0.022uF 25WV 


Ceramic O.0inF +80%—20% 


PD14CY2E471 Carb 
D1aCY 3 abet CK45F1H103Z 
€90-0254-05 


CK45F1H103Z 


C14,15 
C16,17 
C18~20 


Carbon 1002 


PD14CY2E101J 


PD14CY2E471J | Carbon 4702 +5%  1/4W 

PD14CY2E222) | Carbon 2.2k2 +5%  1/4W epee el petted ea 2 cee. Aer 

PD14CY2E470J | Carbon 472  +5%  1/4W 

RCOSGF2H474J | Carbon 470k2 +5%  1/2W Cee oe | oo ee ep Peer Geran sey 

HAN AN ph FA bv yy C25 | CC45SLIH470) | Ceramic 47pF = +5% 
26,27 |CK45F1H103Z | Ceramic 0.014F +80%—20% 
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PARTS LIST 


[een] ramet [aioe | mae [rato] ronan [Besson | ma 
marks 


C90-0254-05 Ceramic  0.022uF 25WV C100 CQ92M1H153K Mylar 0.015uF +10% 
CC45SL1H470J Ceramic 47pF +5% C101 CEO4W1E4R7(RL) | Electrolytic 4.7uF  25WV 

C102 C90-0162-05 Ceramic 0.047uF 25WV 
CL45F1J103Z Ceramic 0.01nF +80%—20% C103 CEO4W1A470(RL) | Electrolytic 47uF 10WV 
C90-0262-05 Ceramic 0.047pF 25WV C104 CEO4W1HO10(RL) | Electrolytic IF 50WV 
C90-0254-05 Ceramic  0.022uF 25WV C105 CEO4W1H3R3(RL) | Electrolytic 3.3uF  S5OWV 
CC45SL1H100D | Ceramic 10pF  +0.5pF C106 CEO4WE4R7(RL) | Electrolytic 4.7uF | 25WV 
C90-0254-05 Ceramic 0.022uF 25 WV C107.108] CEO4W1HO10(RL) | Electrolytic 14F 5OWV 
CK45P1H102M Ceramic 0.001nF +20% C109 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
CC45SL1H101J Ceramic 100pF +5% C110 CK45F1H103Z Ceramic 0.01nF +80%—20% 


CK45F1H103Z Ceramic 0.01pF -+80%—20% 


C90-0254-05 Ceramic 0.022uF 25WV Gi C90-0262-05 Ceramic 0.047uF 25WV 

C112~116] C90-0254-05 Ceramic 0.022uF 25WV 
CK45F1H103Z Ceramic 0.01pF +80%—20% C117 CK45F1H103Z Ceramic O0.01nF +80%—20% 
CEO4W1H010 Ceramic 1pF 50WV C118 C90-0254-05 Ceramic 0.022uF 25WV 
CK45F1H103Z Ceramic 0.01nF +80%—20% C119,120| CEO4W1HO10(RL) | Electrolytic 14F 5OWV 
CK45D1H102M Ceramic  0.001pF +20% C121 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
CK45F1H103Z Ceramic 0.01nF +80%—20% C122 C90-0262-05 Ceramic 0.047nF 25WV 
C90-0254-05 Ceramic  0.022uF 25WV C123 C092M1H102K Mylar 0.001nF +10% 
CK45F1H103Z Ceramic 0.01pF +80%—20% C124 C90-0262-05 Ceramic 0.047uF +5% | 
CC45SL1HO30C Ceramic 3pF +0.25pF C125 CC45RH1H151J Ceramic 150pF +5% 

C127, CC45PG1H151J Ceramic 150pF +5% 
C90-0254-05 Ceramic 0.22uF 25WV C128 CC45SL1H100D Ceramic 10pF +0.5pF 

C129 CC45SL1H220J Ceramic 22pF +5% 


+20% 
+5% 


0.00 1 uF 
330pF 


Ceramic 
Ceramic 


CK45D1H102M 
CC45SL1H331J 


+10% 


C90-0254-05 Ceramic 0.022uF 25WV C130,131] CQ92M1H103K Mylar 0.01 nF 
CK45F1H103Z Ceramic 0O.01pF -+80%—20% C132 C90-0254-05 Ceramic 0.022uF 25WV 
CC45SL1HO10C Ceramic _1pF +0.2 5pF C133 CC45SL1H220J Ceramic 22pF +5% 
CC45SL1H470 Ceramic  47pF +5% C134 CC45SL1H101J Ceramic 100pF +5% 
Ceramic 0.022uF 25WV C135 CEO04W1HO10 Electrolytic 1uF 50WV 


C90-0254-05 


CC45SL1H101J +5% 


Ceramic 100pF 


C138 | CEO4W1E4R7 Electrolytic 47uF 0 4.7uF 
EC45SL1H1000 5.,).Ceremic |) 10pE a.) £0-5pF C139 | CK45F1H103Z Ceramic 0.01uF +80%—20% 
GEQRWae 100 Electrolytic alQukaj ap toWV c140 | C90-0254-05 Ceramic 0.022uF  25WV 


+10% 
50WV 
+20% 
16WV 


Mylar 0.01uF 
Electrolytic 1uF 
Ceramic 0.00 1uF 
Electrolytic 33uF 


CQ92M1H103K 
CEO4W1C010 
CK45D1H102M 
CEO4W1C330 


16WV 
+5% 


Electrolytic 47uF 
Ceramic 47pF 


CEO4W1C470 
CC45SL1H470J 


C141 
} C142 


C90-0254-05 Ceramic 0.022uF 25WV C144 CEO4W1H010 Electrolytic 1uF 50WV 
CC45SL1H470J Ceramic 47pF +5% C145 CC45CH1H680J {Ceramic 68pF _  +5% 
CC45SL1H221J Ceramic 220pF +5% C146 CK45F1H103Z Ceramic 0.001nF +80%—20% 
C147 CC45SL1H100D |Ceramic 10pF +0.5pF 
25WV C148 CK45F1H473 0.047uF +80%—20% 


Ceramic 0.022uF 
Ceramic 0.0 1uF 
Electrolytic 1uF 


C90-0254-05 
CK45F1H103Z 
CEO4W1HO010 


+ 80% — 20% 
50WV 


C90-0262-05 Ceramic 0.047 25WV FO I4CY26392) 2). Carbon 
‘CEO4W1HO10(RL) | Electrolytic 1pF  SOWV PD14CY2B102) |Carbon 1k2  +5% 1/8W 
eee liteaz Pee COG oi et B0%— 20% PD14CY2B472J) |Carbon 4.7k2 +5%  1/8W 
CK45D1H102M | Ceramic + 0.0014F +20% EDIscy2e 102300 5) Canon ¢ Me ao Some EN 
CLC RE ae PDI4CY2B392) |Carbon 3.9k +5% | 1/8W 
PD14CY2B221J |Carbon 2202 +5% 1/8W 
ee case ort OEE PD14cyY2B473J {Carbon 47k2 +5% 1/8W 
epeseikas criti CTW awe eee PD14CY2B221J |Carbon 2202 +5% 1/8W 
PD14CY2B561J |Carbon S602 +5%  1/8W 


+5% 
+80% — 20% 
+5% 


22pF 
0.01uF 
100pF 


Ceramic 
Ceramic 
Ceramic 


CC45UJ1H220J 
CK45F1H103Z 
CC45SL1H101J 


PD14CY2B221J Carbon 


C90-0245-05 Ceramic 0.0474F 25WV ORR IS FA EE Maa Net e 

Cages Cone 8 023¢h a 26WV PD14CY2B473) | |Carbon 47k2 +5%  1/8W 
PD14CY2B221J |Carbon 2202 +5% 1/8W 

CK45F1H103Z | Ceramic 0.01nF +80%—20% Boece BGI) Caen, Bebe. «Sma VEN 

CC45SL1HO50D | Ceramic Spf —- + 0.5pF PD14CY2B392) = {Carbon 3.9k2  +6% = 1/BW 

CC45SL1H101J Ceramic 100pF +5% PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B473J {Carbon 47k2 «= +5% ~=—1/8W 


10WV 
+5% 


Electrolytic 330uF 


C91-0404-05 
CC45SL1H470J 


PD14CY2B102J Carbon 


Ceramic 47pF 


Carbon 
Carbon 


PD14CY2B101J 


50WV 
PD14CY2B153J 


CEO4W1H010 Electrolytic 1uF 
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PARTS LIST 


Re- iptt Rie; 


Carbon 1.2k2 +5% 1/8W R91 PD14CY2B102J Carbon 1kQ +5% 1/8W 
Carbon 1.52 +5% 1/8W PD14CY2B331J ‘Carbon 3302 +5% 1/8W 
PD14CY2B223J Carbon 22k +5% 1/8W 


PD14CY2B122J 
PD14CY2B152J 


PD14CY2B221J Carbon 2202  +5% 1/8W 

PD14CY2B103J Carbon 10k2 +5% 1/8W PD14CY2B221J Carbon 2202 +5% 1/8W 

PD14CY2B473J Carbon 47k2 +5% 1/8W PD14CY2B102J Carbon 1k +5%  1/8W 

PD14CY2B471J5 Carbon 4702 +5% 1/8W PD14CY2B183J Carbon 18kQ2 +5% 1/8W 

PD14CY2B101J | Carbon 1002 PD14CY2B153J) {Carbon 15k2 +5% 1/8W 
PD14CY2B683J Carbon 68k2 +5% 1/8W 


Carbon 22kQ 


j;PD14CY2B103J PD14CY2B223J 


‘PD14CY2B274J 
PD14CY2B47 1J 
-PD14CY2B101J 
PD14CY2B472J 
PD14CY2B682J 
PD14CY2B103J 


'PD14CY28102J 


PD14CY2B472J 
PD14CY2B102J 
PD14CY2B123J 
PD14CY2B221J 
PD14CY2B333J 
PD14CY2B683J 
PD14CY2B102J 
PD14CY2B471J 
PD14CY2B333J 


Carbon —-10k22 
Carbon 270kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 
Carbon 6.8kQ +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
‘Carbon 4.7k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 12kQ +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 68k2 +5% 1/8W 
Carbon = 1k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 33k2 


Carbon 1k2 
\Carbon 2202 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 1kQ2 +5% 1/8W 
4702 


PD14CY2B102J 
PD14CY2B221J 
PD14CY2B331J 
PD14CY2B103J 
PD14CY2B332J 
PD14CY2B102J 
PD14CY2B471J 


Carbon 12k +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 
5.6k2 


PD14CY2B123J 
PD14CY2B103J 


PD14CY2B332J 
PD14CY2B102J 
PD14CY2B470J 
PD14CY2B103J 
PD14CY2B471J 
PD14CY2B472J 
PD14CY2B104J 
PD14CY2B223J 
PD14CY2B562J 


Carbon 10k2 +5% 1/8W 
Carbon 2.22 +5% 1/8W 
Carbon 220k2 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 150k2 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 1.52 +5% 1/8W 
Carbon 110k2 +5% 1/8W 
Carbon 27k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 


PD14CY2B103J 
PD14CY2B222J 
PD14CY2B224J 
PD14CY2B222J 
PD14CY2B154J 
PD14CY2B333J 
PD14CY2B331J 
PD14CY2B152J 
PD14CY2B104J 
PD14CY2B273J 
PD14CY2B223J 


Carbon 1kQ +5% 1/8W 
Carbon 47k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 3.9k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 3.32 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
470kQ 


PD14CY2B102J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B562J 
PD14CY2B392J 
PD14CY2B102J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B474J 


Carbon = 1k +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 20k2 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 2.2MQ +5% 1/2W 
Carbon 10k2 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 68k2 +5% 1/8W 
5602 


PD14CY2B102J 
PD14CY2B103J 
PD14CY2B224J 
PD14CY2B222J 
RCOS5GFH225J 

PD14CY2B103J 
PD14CY2B332J 
PD14CY2B683J 
PD14CY2B561J 


Carbon 3302 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
1002 


PD14CY2B331J 
PD14CY2B101J 
PD14CY2B222J 
PD14CY2B223J 
PD14CY2B471J 
PD14CY2B104J 
PD14CY2B101J 


Carbon 


Carbon 4702 
Carbon 332 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 470k? +5% 1/8W 
Carbon 270k2 +5% 1/8W 
Carbon 390kK2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
1kQ 


PD14CY2B471J 
PD14CY2B330J 
PD14CY2B221J 
PD14CY2B474J 
PD14CY2B274J 
PD14CY2B394J 
PD14CY2B221J 
PD14CY2B102J 


Carbon 1kQ +5% 1/8W 
Carbon 1k2 +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 1k2 +5% 1/8W 
Carbon 47k2 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 272 +5% 1/8W 


PD14CY2B102J 
PD14CY2B102J 
PD14CY2B561J 
PD14CY2B102J 
PD14CY2B472J 
PD14CY2B103J 
PD14CY2B221J 
R149,150 |PD14CY2B270J 


Carbon 


PD14CY2B273J = |.Carbon = 2.7k2 45% PD14CY2B822J |Carbon = 8.2k2 «= +5% = 1/8W 

PD14CY2B104) | Carbon 100k +5%  1/8W PD14CY2B473J  |Carbon 47k2 +5% 1/8W 

PD14CY2B103J | Carbon 10k2 +5%  1/8W PD14CY2B470J [Carbon 472 +5% 1/8W 

PD14CY2B104) | Carbon 100K +5%  1/8W PD14BY2E474J 470k2 

PD14CY2B223) | Carbon 22k2 +5% 1/8W RE yp teal 

PD14CY2B101J | Carbon 1002 +5% 1/8W ; 

PD14CY2B102) | Carbon 1k2 +5% 1/8W vo9-0036-05 3SK35GR & 

PD14CY2B562) |-Carbon 5.62  +5% 1/8W VO9-0012-05 FET 2SK19(GR) 

PD14CY2B103) | Carbon 10k +5%  1/8W Transistor 2SA495(Y) 

PD14CY2B154J Carbon 150k2 + Transistor 2SC733(Y) @ 
2SK19(GR) 


FET 


V0O9-0012-05 
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BF a Se Re- 
Description 


Transistor 2SC460(B) 


rai Re- 
Description 


Oscillator coil 


L34-0202-05 


R 
Q8~10 | VO3-0079-05 


Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 


C05-0030-05 
C05-0048-05 
C05-0009-05 
C05-0030-05 


Transistor 2SC733(Y) 
Transistor 2SC460(B) 
FET 2SK19(GR) 
Transistor 2SC733(Y) 
Transistor 2SC460(B) 
Fel 3SK35(GR) 
Transistor 2SC1000(GR) 
Transistor 2SC733(Y) 


V03-0123-05 
V03-0079-05 
Vvo9-0012-05 
V03-0123-05 
V03-0079-05 
VO9-0036-05 
V03-0299-05 
V03-0123-05 


Qi1 
Q12,13 
Qi4 
Q15,16 
Qi7 
Qis 
Qi9g 
Q20,21 


Ceramic filter 


CRYSTAL QUARTZ 
x1 L77-0499-05 NB filter 
X2 L77-0500-05 NB filter 


Crystal quartz filter SSB8.83MHz 
Terminal (square) 

Terminal (square) x 5 
Mini-connector 

Mini-connector 

Mini-connector 
Mini-connector 


L72-0038-05 


Transistor 2SC1000(GR) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 
Transistor 2SA495(Y) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 


Q22 V03-0299-05 
0Q23~25| VO3-0270-05 
Q26 V03-0079-05 
Q27 V01-0037-05 
Q28,29 | VO3-0270-05 
Q30 V03-0123-05 


L71-0023-05 
E23-0046-04 
E23-0047-04 
E40-0714-05 
E£40-0512-05 
E40-1714-05 
E40-1414-05 


Diode 1S1587 
Diode IN60 


Di~8s V11-0370-05 
D9~14 | V11-0051-05 


D15 ‘| V21-0004-05 Varistor  MV-13 
D16~ 19| V11-0051-05 Diode INGO 

D20,21 | V11-0076-05 Diode «1S 1555 Jane soe et pe boord stopper te) 
D22 V11-0240-05 Zener diode WZ090 J21-1500-04 PC board stopper (B) 
D23 V11-0076-05 Diode 1S1555 J21-0501-04 PC board stopper (C) 
p24 ~—| V11-0370-05 Diode «(1S 1587 

D25~ 29] V11-0051-05 Diode INGO 

AF-AVR (X49-1080-00) 


D30 V11-0076-05 Diode 1S1555 


Diode IN60 

Zener diode WZ090 
Diode 1$1555 
Diode 1$1587 
Diode {$1555 


POTENTIOMETER 


D31~41] V11-0051-05 
V11-0240-05 
V11-0076-05 
V11-0370-05 
V11-0076-05 


| ‘eo Re- 
Descripti 


CAPACITOR 


CEO04W1C221 Electrolytic 220uF 16WV 
CQ92M1H273K Mylar 0.027uF +10% 
CK45B1H471K Ceramic 470pF +10% 
CQ92M1H273K Mylar 0.027uF +10% 
CEO4W1E4R7 Electrolytic 4.7uF 25WV 
CQ92M1H273K Mylar 0.027uF +10% 
CQ92M1H473K Mylar 0.047uF +10% 
CEO04W1C100 Electrolytic 10uF 16WV 


Fixed resistor 10k 
Semi-fixed resistor 500k 
Semi-fixed resistor 1k 
Semi-fixed resistor 50k? 
Semi-fixed resistor 1002 
Semi-fixed resistor 
Semi-fixed resistor 


COIL/TRIMMER/FILTER 


R12-3025-05 
R12-7013-05 
R12-1012-05 
R12-4015-05 
R12-0401-05 
R12-0045-05 
R12-3025-05 


Electrolytic 0.47uF SOWV 
Mylar 0.01npF +10% 
Electrolytic 10uF 16WV 
Ceramic 0.01nF +80%—20% 
Mylar 0. 1pF +10% 
Electrolytic 1uF 50WV 
Ceramic 100pF +5% 
0.01npF +80%—20% 


CEO4W1HR47 
CQ92M1H103K 
CEO3W1C100 
CK45F1H103Z 
CQ92M1H104K 
CEO04W1HO010 
CC45SLH101J 
CK45F1H103Z 


Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 


L40-1511-03 
L40-1021-03 
L40-1511-03 
L40-1511-03 
L40-1511-03 
L40-1021-03 
L40-4711-03 
L40-1021-03 
L40-6825-04 
L40-1021-03 


Ceramic 


Electrolytic 1uF 50WV 

Mylar 0.0047uF +10% 
Electrolytic 10uF 16WV 
Electrolytic 100uF 6.3WV 
Ceramic 47pF +5% 

Mylar 0.047uF +10% 
Electrolytic 47uF 10WV 
Ceramic 100pF +5% 
Electrolytic 220uF 16WV 
Ceramic 0.01nF +80%—20% 


CEO4W1HO10 
CQ92M1H472K 
CEO4W1C100 
CEO4W0J101 
CC45SL1H470J 
CQ92M1H473K 
CEO4W1A470 
CC45SL1H101J 
CEO4W1C221 
CK45F1H103Z 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


L34-0534-05 
L34-0536-05 
L34-0537-05 
L34-0538-05 
L34-0353-05 
L34-0536-05 
L34-0535-05 
L34-0536-05 
L34-0567-05 


Electrolytic 0.47uF +10% 


Mylar 0.047uF +10% 
Ceramic 330pF +10% 


CEO4W2HR47 


CQ92M1H473K 
CK45B1H331K 


PD14CY2E103J  |Carbon 10k2 +5% 1/4W 
R3 PD14CY2E473J | Carbon _47k2__-+5% —*1/4W 
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Tuning coil 
Tuning coil 
Tuning coil 


L34-0539-05 
L34-0540-05 
L34-0539-05 


PARTS LIST 


al tiesee aie ren eit 
PD14CY2E221J Carbon 2202 +5% 1/4W fee: -0242-04 IC heat sink 
fee: -0243-04 AVR heat sink 


PD14CY2E102J | Carbon 1k2 +5% 1/4W 
PD14CY2E562J | Carbon 5.6k2 +5% 1/4W 

PD14CY2E472J | Carbon 4.7k2 +5% 1/4W 

PD14CY2E103J Carbon 10k2 +5% 1/4W FIX-VOX (X50-1350-00) 

PD14CY2E332J | Carbon 3.3k2 +5% 1/4W 

PD14CY2E182J | Carbon 1.82  +5% 1/4W bee ete told Fe 


PD14CY2E103U | Carbon 10k2 +5% 1/4W 
PD14CY2E102J Carbon = 1k2 +5% 1/4W CC45CH1H220J Ceramic 22pF +5% 
PD14CY2E332J Carbon 3.3k2 +5% 1/4W CK45F1H103Z Ceramic O.01pF +80%—20% 
PD14CY2E103) | Carbon 10k2 +5% 1/4W C6 CC45CH1H270J |Ceramic 27pF +5% 
PD14CY2E2230 | Carbon 22k2 +5% 1/4W c7 CK45F1H103Z Ceramic 0.01pF +80%—20% 
PD14CY2E562J | Carbon 5.6k2 +5% 1/4W c8 CC45CH1H330J | Ceramic 33pF +5% 
PD14CY2E273U | Carbon 27k2 +5% 1/4W cg CC45CH1H680J | Ceramic 68pF  +5% 
PD14CY2E392J | Carbon 3.9k2 +5% 1/4W C10 CK45F1H473zZ Ceramic 0.047uF +80%—20% 
PD14CY2E222) | Carbon 2.2k2 +5% 1/4W c11 CC45CH1HO50D | Ceramic 5pF +0.5pF 
PD14CY2E221J Carbon 2202 +5% 1/4W CiZ CC45CH1HO70D Ceramic 7pF +0.5pF 
C13,14 | CC45CH1H120J | Ceramic 12pF  +5% 
PD14CY2E222J | Carbon 2.2k2 +5%  1/4W C15 CK45F1H473zZ Ceramic 0.047uF +80%—20% 
PD14CY2E821J Carbon 8202 +5% 1/4W C16,17 | CK45F1H103Z Ceramic 0.01inF +80%—20% 
PC14CY2E471J | Carbon 47082 +5% 1/4W c18 CEO4W1HO10 Electrolytic 1pF 5OWV 
PC14CY2E682J Carbon 6.8k2 +5% 1/4W C19 CK45B1H331K Ceramic 330pF +10% 
PCIE LEAS coment Aker ee ey vey c20 CEO4W1H3R3 Electrolytic 3.3uF  S50WV 
PC14CY2E102) | Carbon 1k?  +5% 1/4W 
PC14CY2E392) | Carbon 39k? +5% 1/4W 3 Ldcshaaiene see alee Mert Eaee 
PC14CY2E471J | Carbon 4702 +5% 1/4W bss Ree A Hiv oc aac 
PEIACYAE2 22) Carbon = 2.2k2 5% C23 CEO4W1H3R3 Electrolytic 3.3uF © SOWV 
C24 CK45F1H103Z Ceramic 0.01pF +80%—20% 

PC14CY2E212J | Carbon 2.7k2  $5% = 1/4W C25 CEO4W1HR47 Electrolytic 0.47uF | SOWV 
PCI4CY2E222J | Carbon 2.20 15%  1/4W C26 CEO4W1C221(RL) | Electrolytic 220uF 16WV 
PCI4CY2E821J | Carbon 8202 15%  1/4W C27 CEO4W1C101 Electrolytic 100uF  16WV 
PC14CY2E471J | Carbon 4702 15% 1/4W C28 CE04W0J470 Electrolytic 47uF  6.3WV f 
PC14CY2E331J | Carbon 3302 15%  1/4W c29 CK45F1H223Z Ceramic 0.022uF +80%—20% 
PC14CY2E683J | Carbon 68k = 15% = 1/4W C30 CEO4W1H3R3 Electrolytic 3.3uF  S5OWV 
PC14CY2E103J | Carbon 10k2  +5% 1/4W 
RS14AB3A680J | Metal film 682 = +5% = 1W 31 CQ92M1H472K | Ceramic 0.01nF +80%—20% 
PD14CY2E224J) | Carbon 220k +5% 1/4W ae CENOtO tdieiic WER Hey 
PDI4CY2E820J | Carbon 8202 = 5% C33 CEO4WICIOO(RL) | Electrolytic 10uF  16WV 
PD14CY2E332J) | Carbon 3.3k2 +5%  1/4W Hae h ON DR acre fia OOo Tee 
lesiopedaarcead a) b aii Miencin ia ee is Heres C38 CK45F1H2232 Ceramic 0.022uF +80%—20% 

+ c39 CK45F1H473zZ Ceramic 0.047uF +80%—20% 
PD14CY2E223) | Carbon 22k2 +5% 1/4W We ae 
PD14CY2E103) | Carbon 10k? +5%  1/4W ChASE ae Ceramic Oh +80%—20% 
PD14CY2E563J | Carbon 56k +5%  1/4W € 
PD14CY2E472J | Carbon 4.7k2 +5% 1/4W Saeco 


PD14CY2E102J 
PD14CY2E104J 


SEMICONDUCTOR 


V03-0299-05 
V30-0172-05 PD14CY2E101J 
V03-0099-05 

PD14CY2E333J 


V11-0113-05 

PD14CY2E473J 
PD14CY2E101J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E472J 
PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 


PD14CY2E102J 


V11-0076-05 
V11-0051-05 
V11-0243-05 


POTENTIOMETER/COIL 


Semi-fixed resistor 50k{2 
Semi-fixed resistor 10k 
Semi-fixed resistor 47k 
Semi-fixed resistor 5002 


R12-4020-05 
R12-3036-05 
R12-3004-05 
R12-0042-05 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


L40-3391-03 Ferri inductor 3.3uH 


Transistor 2SC1000(GR) 
IC TA7201P 
Transistor 2SC372 
Transistor 2SA496 
Diode 1S$1555 
Diode 1N60 

Zener diode WZ-061 


Mini-connector 
Mini-connector 


E40-0613-05 
E40-1113-05 


Carbon ia i an 

Carbon 1kQ +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 33k2 +5% 1/4W 
Carbon 472 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 1k? +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 4.72 +5% 1/4W 
Carbon 47kQ +5% 1/4W 
Carbon 56k2 +5% 1/4W 
Carbon 330k2 +5% 1/4W 
Carbon 1kQ ae 

Carbon 5.6kQ2 + 

Carbon 68k? +5% 1/4W 
Carbon 2.2kQ +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 10kQ +5% 1/4W 
Carbon 15k +5% 

Carbon 4.7kQ +5% 
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ripeness {| at [os 


Carbon 1kQ +5% 1/4W CC45CH1H151J Ceramic 150pF +5% 
Carbon 4.7k2 +5% 1/4W CC45CH1H101J Ceramic 100pF +5% 
Carbon 4702  +5% 1/4W CC45CH1H330J Ceramic 33pF +5% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 
CC45CH1H390J Ceramic 39pF +5% 
CC45CH1H330J Ceramic 33pF +5% 


a ecaes 


PD14CY2E102J 
PD14CY2E472J 
PD14CY2E471J 


Carbon 4.72 +5% 1/4W 


PD14CY2E4R7J 


PD14CY2E472J Carbon 4.7k2 +5% 1/4W 

PD14CY2E103J Carbon 10k92 +5% 1/4W CC45SL1H101J Ceramic 100pF +5% 
PD14CY2E47 1J Carbon 4702  +5% 1/4W CC45SL1H221K Ceramic 220pF +10% 
PD14CY2E104J Carbon 100k%2. +5% 1/4W 

PD14CY2E223J Carbon 22k +5% 1/4W CC94SL1H470K Ceramic 47pF +10% 
PD14CY2E334J Carbon 330k2 +5% 1/4W CC94SL2HO50D Ceramic 5pF +0.5pF 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E474J Carbon 470k2 +5% 1/4W CC45CH1H470J Ceramic 47pF +5% 


Carbon 270kQ 


PD14CY2E274J 


47kQ 
Carbon 10k2  +5% 1/4W 


PD14CY2E473J 
PD14CY2E103J 


Carbon 22k2 +5% 1/4W 


PD14CY2E223J 


PD14CY2E102J Carbon 1kQ +5% 1/4W 

PD14CY2E105J Carbon 1IMQ +5% 1/4W PD14CY2E101J Carbon 1002 +5% 1/4W 
PD14CY2E104J Carbon 100k2 +5% 1/4W PD14CY2E473J Carbon 47kQ2 +5% 1/4W 
PD14CY2E103J Carbon 10k2 +5% 1/4W PD14CY2E472J5 Carbon 4.7k2Q +5% 1/4W 
PD14CY2E124J Carbon 120k2 +5% 1/4W PD14CY2E224J) Carbon 220k2 +5% 1/4W 
PD14CY2E103J Carbon 10kQ +5% 1/4W PD14CY2E105J Carbon 1MQ2 +5% 1/4W 


PD14CY2E472J 4.7kQ 


Carbon 10kQ2 


PD14CY2E103J 
SEMICONDUCTOR 
2SC373 


SEMICONDUCTOR 
FET 2SK19(GR) 


V03-0042-05 Transistor 


VO9-0012-05 


V03-0079-05 Transistor 2SC460(B) 

V03-0123-05 Transistor 2SC733(Y) V11-0051-05 Diode IN6O 
V01-0032-05 Transistor SA562(Y) 

V03-0123-05 Transistor 2SC733(Y) 

V01-0032-05 Transistor 2SA562(Y) L40-1235-05 Ferri inductor 
V03-0123-05 Transistor 2SC733(Y) 

V03-0241-05 Transistor 2SC735(Y) C05-0029-05 Ceramic trimmer 50pF 
Tr COOMGDaes | 1S167 
V11-0076-05 Diode 181555 

V11-0051-05 Diode 1N60 E18-0401-05 Socket (Crystal) 
V11-0076-05 Diode 181555 E23-0005-04 Terminal x 6 
V11-0051-05 Diode 1N60 

V11-0297-05 Zener diode WZ-13 

V11-0076-05 Diode 1$1555 INDI CATO R (X54-1 1 80-00) 
V11-0297-05 Zener diode WZ-061 


TRANSFORMER 
Ty | 118:0007-08 | Input vanstormer een petNeredintsibron Meme t | 
UW L12-0013-05 Oscillation transformer R1 PD14BY2E471J Carbon 4702 +5% 1/4W 


€05-0030-15 Ceramic trimmer 20pF tt SEMICONDUCTOR 


Crystal quarts socket 


E£18-0401-05 


R92-0150-05 Short jamper 


Mini-connector 
Mini-connector 
Mini-connector 


E40-1413-05 
E40-0613-05 
E40-1413-05 


Terminal x 3 
Insulator x 2 


E23-0040-04 
F20-0501-04 


MARKER (X52-0005-01) VOX-VR (X54-1190-00) 


fre J rane | conmton fain 
marks 


CAPACITOR CAPACITOR 


er | emaaminioak Mylar O.01nF +10% BVGie fcr |ekasrini03z Ceramic 0.01nF +80%— 20%] | 
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— Re- 
C7 


POTENTIOMETER 

250k2(B) VOX DELAY we 
3002(B) ANTI VOX 
50kS2(B) VOX GAIN 


marks 


CC45TH1HO30C Ceramic 3pF +0.25pF 
CS15E1VR22M Tantalum 0O.22uF +20% 
CK45F1H103Z Ceramic 0.0inF +80%—20% 
CK45B1H471K Ceramic 470pF +10% 


RO1-6013-05 
RO1-0043-05 
RO1-4025-05 


ao E23-0046-04 Terminal (square) x 8 


FINAL (X56-1200-00) 


a 0 Re- 


CAPACITOR 
Ceramic 100pF +5% 


Ceramic 100pF +5% 
Ceramic 2pF +0.25pF 
Ceramic 27pF +5% 

Ceramic 0.047uF 25WV. 
Ceramic 0.01inF +80%—20% 
CC45SL1H151K Ceramic 150pF +10% 
C17,18 | CK45F1H223Z Ceramic 0.022uF +80%—20% 


RESISTOR 


PD14CY2B331J Carbon 3302 +5% 1/8W 
PD14CY2B473J Carbon 47kQ +5% 1/8W 
PD14CY2B272J Carbon 2.7kQ +5% 1/8W 


CC45SL1H101J 
CC45CH1HO20C 
CC45CH1H270J 
C90-0262-05 
CK45F1H103Z 


CC45SL2H101J 


CK45E2H102P Eerarnte 0.00 1uF + 100%, —0% PD14CY2B473J Carbon 47k2 +5% 1/8W 
CK45F1H473Z Ceramic 0.047uF +80%—20% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
CK45E2H103P Ceramic O0.0luF + 100% —O% PD14CY2B153J | Carbon 15k2 +5% 1/8W 


Carbon 


0.01nF +80%—20% PD14CY2B333J 


Ceramic 
RESISTOR 
Carbon 1002 +5% 1/4W 
Carbon 102 +5% 1W 


Carbon 3.3k2 +5% 1/4W 
1002 +5% 1/2W 


CK45F1H103Z 


Carbon 
Carbon 1kQ +5% 1/8W 
Carbon 82k2 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 1k2Q +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


SEMICONDUCTOR 


Transistor 2SC460(B) 
Transistor 2SC735(Y) 
Diode 1S7555 

Diode 1TT310 


POTENTIOMETER 


PD14CY2B682J 
PD14CY2B102J 
PD14CY2B823J 
PD14CY2B333J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B331J 


PD14BY2E101J 
RCO5GF3A100J 


PD14BY2E332J 
RCOSGF2H101J 


Carbon 


Ferri-inductor 150uH 
Ferri-inductor 470uH 
Ferri-inductor 150uH 


L40-1511-03 
L40-4711-03 
L40-1511-03 


V03-0079-05 
V03-0241-05 
V11-0076-05 
V11-0432-05 


Parastic supressor 


MISCELLANEOUS 


L33-0010-05 


US socket 


E01-0801-05 


Terminal (square) x 9 
epee a COIL/TRIMMER 


Ferri-indicator 150uH 
Choke coil 28uH 
Ferri-indicator 150uH 


E23-0047-04 


L40-1511-03 
L33-0266-05 


L40-1511-03 


CAR ASS'’Y (X60-1000-00) 


a. Re- 


ve 025-05 Chassis mount wafer 


L32-0201-05 Oscillating coil 


Trimmer 20pF 
CRYSTAL QUARTZ 


C05-0049-05 


FV-0235-03 CAR shield box 


F11-0236-04 CAR shield box cover (upper) 
F11-0237-14 CAR shield box cover (lower) x1 L77-0486-05 | 8828.5kHz LSB 

J32-02 16-04 Hexagonal boss x 2 (long) X2 L77-0485-05 8831.5kHz USB 

J32-0217-04 Hexagonal boss x 3 (medium) MISCELLANEOUS 

J32-0217-04 Hexagonal boss x 3 (short) 

X50-1310-00 CAR-1 unit R92-0501-05 Short jamper 


X50-1320-00 CAR-2 unit 
E23-0046-04 Terminal (square) 


E40-0427-05 Type U pin wafer 
CAR-1 (X50-1 31 0-00) E40-0726-05 Type U pin wafer 
E40-0826-05 Type U pin wafer 

E40-1007-05 Counter 


ee es 
CAPACITOR 


C1 CK45F1H103Z Ceramic  1u'F +80% — 20% 
CC45UJ1H180J Ceramic  18pF +5% 
CC45UJ1H330J Ceramic  33pF +5% 
CK45D1H102M Ceramic  0.001nF +20% 
CC45UJ1H180J Ceramic  18pF +5% 
CK45F1H103Z +80% — 20% 


CAR-2 (X50-1320-00) 


CAPACITOR 
fcr | cuase1H1032 Ceramic O.01pF +80%—20% Lp 


Ceramic 
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PARTS LIST 


ain Re | VCO (X50-1330-00) 
Description 


Ceramic 18pF +5% 

Ceramic 0.01npF +80%—20% 
Ceramic 0.01pF +80%—20% 
Ceramic 470pF +10% 
Ceramic 100pF +5% 

Ceramic 2pF +0.25pF 
Ceramic 33pF +5% 


CC45CH1H180J 
CK45F1H103Z 
CK45F1H103Z 
CK45B1H471K 
CC45SL1Hi01J 
CC45SL1HO20C 
CC45CH1H330J 


C2 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 

CC45F1H103Z 

CC45TH1H470J 
CC45RH1H220J 
CC45RH1H330J 


Ceramic 0.047 uF 

Ceramic 0.01uF +80%—20% 
Ceramic 15pF +5% 

Ceramic 220pF +10% 
Ceramic 10pF +0.5pF 
Ceramic 0.047uF 

Ceramic 
Ceramic 


C90-0262-05 
CK45F1H103Z 
CC45SL1H150J 
CC45SL1H221K 
CC45SL1H100D 
C90-0262-05 
CC45CH1HOS0D 
C90-0262-05 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CK45F1H103Z 
CC45RH1H150J 
CC45TH1H330J 
CC45RH1H180J 
CC45RK1H220J 


CC45RH1H270J 
CK45F1H103Z 
CC45RH1H100D 
CC45TH1H270J 
CC45SH1H180J 


Carbon ; at 
Carbon 332 +5% 1/4W 
Carbon 6.8k2 +5% 1/4W 
Carbon 33k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 68k2 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 5602 +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 3.3k2 +5% 1/4W 
Carbon 1002 +5% 


SEMICONDUCTOR 
2SC460(B) 


PD14CY2E392J 
PD14CY2E333J 
PD14CY2E682J 
PD14CY2E333J 
PD14CY2E102J 
PD14CY2E683J 
PD14CY2E101J 
PD14CY2E561J 
PD14CY2E472J 
PD14CY2E332J 
PD14CY2E101J 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CC45SH1H220J 
CC45SH1H150J 
CK45F1H103Z 
CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 
CC45RH1HO20C 
CC45TH1H180J 


Transistor 


V03-0079-05 


Diode 1$1555 
Diode 1N60 

Diode 181555 
Diode 182588 


V11-0076-05 
V11-0051-05 
V11-0076-05 
V11-0414-05 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CC45RH1H270J 
CC45RH1H150J 
CC45RH1H330J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


L40-1511-03 Ferri-inductor 150uH 


L32-0201-05 Oscillating coil 


Trimmer 10pF 
Trimmer 20pF 


CRYSTAL QUARTZ 


i lays. B60 aes CC45SH1H680J 
idan SPOR aniamlbsae aiscELLANECUSHN@aNs| sowed LT] CC45SH1H4704 
CC45SH1H560J 


CO5-0010-15 
'C05-0013-05 


Ceramic 
Ceramic 


E23-0046-04 Terminal (square) goky Yd 
CC45TH1H180J Ceramic 

CC45SH1H680J Ceramic 

PLL ASS’Y (X60-1010-00) CC45SH1H470J | Ceramic 
CC45SH1H560J Ceramic 

CK45F1H103Z Ceramic 

CC45TH1H180J Ceramic 


CC45SH1H680J Ceramic 


E40-0625-05 Chassis mount wafer x 2 
E40-0825-05 Chassis mount wafer CC45SH1H470J Ceramic 
F11-0239-03 PLL shield box CC45SH1H560J Ceramic 
F11-0240-14 PLL shield cover (upper) CK45F1H103Z Ceramic 
F11-0241-24 PLL shield cover (lower) CK45D1H102M Ceramic 
J32-0216-04 Hexagonal boss x 4 CC45CH1HO20C =| Ceramic 
J32-0217-04 Hexagonal boss x 5 CC45CH1HO30C =| Ceramic 
J32-0218-04 Hexagonal boss x 6 CK45F1H1032 Ceramic 
C90-0262-05 Ceramic 


VCO unit 
PD unit 


X50- 1330-00 
X50-1340-00 


CK45D1H102M Ceramic 


CAPACITOR 


marks 


18pF 
22pF 
27pF 
15pF 
0.01 uF 
0.01uF 
47pF 
22pF 
33pF 


0.01F 
15pF 
33pF 
18pF 
22pF 
27pF 
0.01yF 
10pF 
27pF 


22pF 
15pF 
0.01yuF 
18pF 
22pF 
27pF 
15pF 
0.01 uF 
2pF 


27pF 
15pF 
33pF 
0.01pyF 
18pF 
68pF 
47pF 
56pF 
0.01 uF 


68pF 
47pF 
56pF 
0.01 uF 
18pF 
68pF 
47pF 
56pF 
0.01uF 


47pF 
56pF 
0.01 uF 
0.00 1 uF 
2pF 
3pF 
0.01pF 
0.047 uF 


+5% 
+5% 
+5% 
+5% 
+80%— 20% 
+ 80% — 20% 
+5% 
+5% 
+5% 


+ 80% — 20% 
+5% 

+5% 

+5% 

+5% 

+5% 

+ 80% — 20% 
+0.5pF 

+5% 
+5% 


+5% 

+5% 

+80% — 20% 
+5% 

+5% 

+5% 

+5% 

+80% — 20% 
+0.25pF 

+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+5% 


+5% 
+5% 
+5% 
+ 80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+ 80% — 20% 
+20% 
+0.25pF 
+0.25pF 

+ 80% — 20% 


+20% 
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PARTS LIST 


Aes Re- 
pe ee 


SEMICONDUCTOR 


CC45SL1H120J Ceramic 12pF +5% 
: Ls 
Seal en Meee ct ws. 00-05 zsx68 
‘hale “i veulei V09-0013-05 ae 2SK19(BL) 
CK45F1H103Z Ceramic 0.01nF +80%—20% V09-0057-05 FET 3SK41(L} 
CC45CH1HO30C Ceramic 3pF +0.25pF ; 
; V03-0079-05 Transistor 2SC460(B) 
CK45F1H103Z Ceramic 0.01nF +80%—20% ; 
: V03-0283-05 Transistor 2SC741 
CCABSURH 16 Wit yCoramicniyet OPPs 5% V03-0124-05 Transistor 2SC734(Y) 
C90-0262-05 Ceramic 0.047 uF 
Diode 182588 
R .3uF + 
CS15E1A3R3M Tantalum 3.3u +20% Diode 1$1658-3 


CK45F1H103Z Ceramic 0.01nF +80%—20% 

CC45SL1H271J Ceramic 270pF +5% 

CC45SL1H121J Ceramic 120pF +5% L40-1511-02 
CK45F1H103Z Ceramic 0.0inF +80%—20% L40-1592-02 


L40-1092-02 
L40-1292-02 
L40-1511-03 
L40-1292-02 


Ceramic 0.00 1uF 


CL45D1J102M 


PD14CY2B104J Carbon 


PD14CY2B101J | Carbon 1002 +5% 1/8W 
PD14CY2B330J Carbon 332 +5% 1/8W LAD AB a0? 
PD14CY2B104J | Carbon 100k2 +5% 1/8W L32-0199-05 
PD14CY2B101J | Carbon 1002 +5% 1/8W L32-0193-05 
PD14CY2B151J Carbon 1502 +5% 1/8W L32-0195-05 
PD14CY2B104J | Carbon 100k2 +5% 1/8W L32-0196-05 
PD14CY2B101J | Carbon 1002 +5% 1/8W L32-0197-05 
PD14CY2B151J | Carbon 1502 +5% 1/8W L32-0198-05 
L34-0529-05 


Ferri-inductor 150uH 
Ferri-inductor 1.54H 
Ferri-inductor 1H 
Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Oscillating coil 15MHz 
Oscillating coil 1.8MHz, 3.5MHz 
Oscillating coil 7MHz 
Oscillating coil 14MHz 
Oscillating coil 21MHz 
Oscillating coil 28BMHz 
Trap coil 8.83MHz 


PD14CY2B104J Carbon 


PD14CY2B101J Carbon 


PD14CY2B104) | Carbon 100k2 +5%  1/8W 
PD14CY2B101J | Carbon 1002 +5%  1/8W 

PD14CY2B330J | Carbon 332 +5% 1/8W eae efi lle 
PD14CY2B104) | Carbon 100k2 +5%  1/8W 

POIACY2BI013 | Cerbon 1000 45% va rete rere ay ees 
an ORL baal pire Ts ae E40-0607-05 Connector x 2 6p 
PD14CY2B101J | Carbon 1009 - + / inate ad ae ee 


PD14CY2B104J Carbon 


PD (X50-1340-00) 


Carbon 


PD14CY2B101J 


PD14CY2B104J | Carbon 100k2 +5%  1/8W 

PD14CY2B101J | Carbon 1002 +5% 1/8W 

PD14CY2B104J | Carbon 100k2 +5%  1/8W 

PD14CY2B101J | Carbon 1002 +5% 1/8W 

PD14CY2B104J Carbon 100k2 +5% 1/8W CAPACITOR 

PD14CY2B101J | Carbon 1002 +5% 1/8W 

PD14CY2B470J | Carbon 472 +5% 1/8W CC45SL1H100D {Ceramic 10pF = + 0.5 pF 

PD14CY2B391J | Carbon 3902 +5% 1/8W CK45F1H103Z | Ceramic (0.01uF_=— ++ 80% — 20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 


Ceramic 0.01nF +80%—20% 
Electrolytic 100uF 10WV 
Ceramic 0.01pF +80%—20% 


PD14CY2B104J Carbon 
CK45F1H103Z 


CEO4W1A101 
CK45F1H103Z 


PD14CY2B333J Carbon 


PD14CY2B330J Carbon 332  +5% 1/8W : 
PD14CY2B123J | Carbon 12k2 +5% 1/8W CK45F1H2232 Ceramic 0.022uF +80%—20% 
PD14CY2B103J Carbon 10k2 +5% 1/8W CK45F1H223Z Ceramic  0.022uF +80%—20% 
PD14CY2B221J Carbon 2202 +5% 1/8W 

PD14CY2B393J Carbon 3902 +5% 1/8W CEO4W1A101 Electrolytic 100uF § 10WV 
PD14CY2B473J Carbon 47k2 +5% 1/8W CS15E1VR22M Tantalum 0.22uF +20% 
PD14CY2B331J Carbon 3302 +5% 1/8W CC45SL1H470J Ceramic  47pF +5% 
PD14CY2B330J Carbon 332  +5% 1/8W CK450D1H102M |Ceramic 0.001pF +20% 


Ceramic 0.01nF +80%—20% 
Ceramic 100pF +5% 


CK45F1H103Z 


Carbon 6802 +5% 1/8W 
CC45RH1H101J 


Carbon 472 +5% 1/8W 
Carbon 1k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 8.2k2 +5% 1/8W 
‘Carbon 3.3k2 +5% 1/8W 
Carbon 1.2k2 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 


PD14CY2B681J 


PD14CY2B470J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B822J 
PD14CY2B332J 
PD14CY2B122J 
PD14CY2B103J 
PD14CY2B330J 


Ceramic 390pF +5% 

Ceramic 100pF +5% 

Ceramic 0.047 nF 

Ceramic 0.022uF +80%—20% 
Tantalum = 1uF +20% 
Ceramic 5pF +0.25pF 
Ceramic 10pF +0.5pF 
Ceramic 33pF +5% 


CQ09S1H391J 
CC45RH1H101J 
C90-0262-05 
CK45F1H223Z 
CS15E1V010M 
CC45SL1HO50C 
CC45SL1H100D 
CC45SL1H330J 
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CC45SL1H100D 
CC45SL1HO50C 
CK45D1H102M 
CK45F1H223Z 
CS15E1VO10M 
CC45CH1H470J 
CC45CH1H470J 
CC45SL1H151J 


CK45F1H103Z 
CC45SL1H331J 
CK45F1H103Z 
CC45SL1H331J 
CK45F1H103Z 
CC45SL1H151J 
CC45SL1H221J 
CL45F1H103Z 


CC45CH1H470J 
CC45SL1H151J 
CK45F1H103Z 
CC45CH1H100D 
CC45SL1H151J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 


CC45CH1H101J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H1032Z 
CC45SL1HO20C 
CC45SL1H180J 
C90-0262-05 
CK45D1H102M 
C90-0262-05 
CC45SL1H330J 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
~ Ceramic 
, Ceramic 
Ceramic 
‘Ceramic 
Ceramic 


Ceramic 
Ceramic 


“Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
- Ceramic 
Ceramic 
Ceramic 
‘ Ceramic 
Ceramic 
Ceramic 
. Ceramic 
_Ceramic 


ie Re- 


10pF 
5pF 
0.00 1pF 
0.022yuF 
uF 
47pF 
47pF 
150pF 


0.01 nF 
330pF 
0.01pF 
330pF 
0.01 nF 
150pF 
220pF 
0.01pF 


47pF 

150pF 
0.01 pF 
10pF 

150pF 
0.01pF 
100pF 
0.0 1yF 
100pF 
0.01uF 


100pF 
0.01 nF 
100pF 
0.0 1uF 
2pF 
18pF 
0.047 uF 
0.00 1nF 
0.047 uF 
33pF 


PARTS LIST 


PD14CY2B471J 


+0.5pF 

+0.25pF ,|PD14CY2B470J 
+20% PD14CY2B102J 
+80% — 20% PD14CY2B821J 
+20% PD14CY2B101J 
+5% PD14CY2B152J 
+5% PD14CY2B103J 
+5% PD14CY2B152J 


PD14CY2B471J 
+80% — 20% 


PD14CY2B122J 


+5% 
+80% — 20% PD14CY2B470J 
+5% PD14CY2B471J 
+ 80% — 20% PD14CY2B102J 
+5% PD14CY2B471J 
+5% PD14CY2B472J 


PD14CY2B272J 
PD14CY2B101J 
PD14CY2B393J 


+5% 

+5% PD14CY2B562J 
+ 80% — 20% PD14CY2B101J 
+0.5pF PD14CY2B473J 
+5% PD14CY2B562J 
+ 80% — 20% PD14CY2B101J 
+5% PD14CY2B273J 
+ 80% — 20% PD14CY2B562J 
+5% PD14CY2B101J 
+80% — 20% PD14CY2B472J 


PD14CY2B272J 
PD14CY2B101J 
PD14CY2B682J 


+5% 

+ 80% — 20% PD14CY2B332J 

+0.25pF PD14CY2B101J 

+5% PD14CY2B103J 
PD14CY2B562J 

+80% — 20% PD14CY2B101J 


PD14CY2B103J 
PD14CY2B562J 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
‘Carbon 
‘Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


4702 +5% 
472 +5% 
1kQ +5% 
8202 +5% 
1002 +5% 
1.5k2 +5% 
10k2 +5% 
1.5k2 +5% 


47 +5% 
4702 +5% 
1kQ +5% 
4702 +5% 
4.7k2 +5% 
2.7k2 +5% 
1002 +5% 
39k2 +5% 
5.6k2 +5% 
1002 +5% 
47kQ = =+5% 
5.6k2 +5% 
1002 +5% 
27k2 +5% 
5.6k2 +5% 
1002 +5% 


1002 +5% 
6.82 +5% 
3.3k2 +5% 
1002 +5% 
10k2 =+5% 
5.6k2 +5% 
1002 +5% 
10k2 45% 


narke 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


PD14CY2B101J  |Carbon 1002 +5% 1/8W 
PD14CY2B151J | Carbon 1502 +5% 1/8W PD14CY2B103J  |Carbon 10k2 +5% 1/8W 
PD14CY2B331J | Carbon 3302 +5% 1/8W PD14CY2B562J  |Carbon 5.6k2 +5% 1/8W 
PD14CY2B391J | Carbon 3902 +5% 1/8W PD14CY2B101J  |Carbon 1002 +5% 1/8W 
PD14CY2B472J | Carbon 4.72  +5% 1/8W PD14CY2B103J  |Carbon 10k2 +5% 1/8W 
PD14CY2B183J | Carbon 18k2 +5% 1/8W PD14CY2B562J |Carbon 5.6k2 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B562J | Carbon 5.6k2 +5% 1/8W PD14CY2B471J  |Carbon 4702 +5% 1/8W 
PD14CY2B391J | Carbon 3902 +5% 1/8W PD14CY2B683J —‘| Carbon 
PD14CY2B332J | Carbon 3.3k2 +5% 1/8W 

PD14CY2B330J |Carbon 332  +5% 1/8W 
PD14CY2B183J | Carbon 182  +5% 1/8W PD14CY2B101J  |Carbon 1002 +5% 1/8W 
PD14CY2B472J) | Carbon 4.72  +5% 1/8W PD14CY2B471J  |Carbon 4702 +5% 1/8W 
PD14CY2B332J | Carbon 3.32 +5% 1/8W PD14CY2B151J  |Carbon 1502 +5% 1/8W 
PD14CY2B102J | Carbon 1k2  +5% 1/8W PD14CY2B821J  |Carbon 8202 
PD14CY2B222J | Carbon 2.2k2 +5%  1/8W PD14CY2B103J —_{ Carbon 
PD14CY2B102J | Carbon 1k2  +5% 1/8W SEMICONDUCTOR 
PD14CY2B821J | Carbon 8202 +5% 1/8W 
PD14CY2B472J | Carbon 4.7k2 +5% 1/8W V09-0012-05 FET 2SK19(GR) 

V01-0037-05 Transistor 2SA495(Y) 
PD14CY2B182J | Carbon 1.8k2 +5% 1/8W VO9-0012-05 FET 2SK19(GR) 
PD14cY2B561J | Carbon 5602 +5% 1/8W V01-0037-05 Transistor 2SA495(Y) 
PD14CY2B102J Carbon 1k2 +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B101J | Carbon 1002 +5% 1/8W V30-0132-05 Ic TD3400AP 
PD14CY2B103J | Carbon 10k2 +5% 1/8W V30-0173-05 Ic MC4044P 
PD14CY2B471J Carbon 4702 +5% 1/8W V03-0271-05 Transistor 2SC1345(E) 

V30-0174-05 Te MC1496G 


PD14CY2B122J Carbon 
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7] LIST 


lel Bacio hei 


| D1~24 | ‘V11-0076-05 Diode 1$1555 
POTENTIOMETER 


PTRTT Tae Oe aap COLeemNEMNNes-2NPI 1 4021-05 Semi-fixed resistor 5k2(B 


Ferri-inductor et 
Ferri-inductor 22uH 
Ferri-inductor 1mH 

Ferri-inductor 150uH 


“4 


L40-1511-03 
L40-2201-03 
L40-1021-03 
L40-1511-03 


BPF coil 
BPF coil 
BPF coil 
LPF coil 


L34-0518-05 
L34-0519-05 
L34-0518-05 
L34-0520-05 
L34-0521-05 LPF coil 
L34-0520-05 LPF coil 


CRYSTAL QUARTZ 


x1 L77-0497-05 20.5MHz (3rd over tone) 
L77-0488-05 7.3MHz_ (Original) 

L77-0489-05 9.0MHz_ (Original) 

L77-0490-05 12.5MHz (Original) 

L77-0491-05 19.5MHz (3rd over tone) 
L77-0492-05 26.5MHz (3rd over tone) 
L77-0493-05 33.5MHz (3rd over tone) 
L77-0494-05 34MHz = (3rd over tone) 
L77-0495-05 34.5MHz (3rd over tone) 
L77-0496-05 35.0MHz 


(3rd over tone) 


‘Short jamper 


R92-0150-05 


Terminal (square) X 9 
Connector x 2 6p 

Type U pin waferx 4 6p 
Connector 8p 

Type Upin wafer 8p 
Shield plate 

Shield plate 

Shield plate 


E23-0046-04 
E40-0607-05 
E40-0626-05 
E40-0807-05 
E40-0826-05 
F10-0401-04 
F10-0404-04 
F11-0238-04 
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DISASSEMBLY 


1. How to remove panel 
1) Remove all the knobs from the front panel. 
2) Remove the dial escutcheon and front glass 
according to Fig. 14. 
3) Remove the screws from both sides of the panel 
according to Fig. 13. 


2. How to remove VFO 

1) Remove upper and lower cases. 

2) Disconnect the VFO output cable and 2P plug 
behind the VFO case. 

3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 
Fig. 14. 

4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 

1) Remove the knob and dial escation as shown in Fig. 
14. 

2) Turn the dial to the ‘’O”’ of VFO dial scale. 

3) Install the inside of the mono-scale so that the 
number ‘5’ comes upside. (Only one number 5” 
exists.) 

4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 
from “0” comes up-center. 

5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” can be seen 
through the small square hole (0 90). 

NOTE: 

1) When installing the both sides of the mono-scale, 
provide a clearance of 1 ~ 1.5 mm between them. 

2) Use care not to turn imprudently the mono-scale to 
avoid damaging it. 


6) Install the dial escation and knob as shown in Fig. 
14. 


Fixing nut 
(N14-0110-14) 


Front glass 
(B10-0197-03) 
Dial escutcheon 
(BO1-0105-05) 


Ball retainer 
(D23-0142-05) 


Calibration knob ~~ >> 

(K29-0269-04) est 

Knob Pr’ 

(K23-027 1-04) 


Fig. 14 Removing VFO 


‘Pan head screw 
(N33-4008-15) 


ie Pan head screw 
(N33-4008-15) 


Fig. 13 Removing the panel 
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DISASSEMBLY 


5. How to remove RIT and RF ATT switches 
1) Remove the panel according to the instruction 
shown in Item 1 above. 


mounting procedure”. 2) Remove the upper and lower cases. 
3) Remove from the subpanel the chassis, on which 


Counter assy : 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 


3. How to check counter assembly (DG-1: Option) 
1) For the mounting procedure of the counter 
assembly, refer to Fig. 15 ‘Modification first option 


ANTI VOX 
Potentiometer 3002 (B) 
(RO1-0043-05) 
VOX GAIN 
Potentiometer 50k2 (B) 
VOX DELAY 0) -4025-05) 
Potentiometer 250kQ (B) S SOS 
(RO1-6013-05) iS 


VOX-VR unit 
(X54-1190-00) 


Hex. boss 
(J32-02 18-04) 


N30-3006-41 
(3 x 6) 


Fig. 15 


2) When checking each voltage, attach the printed 
circuit boards, as shown in Fig. 16. 


N32-3004-41 
(3 x 4) 
Fig. 17(a) Removing the VOX + VR unit 


6. How to remove meter 
1) Remove the upper and lower cases. ( 
2) Remove the two screws, by which the meter is 


attached to the subpanel. 


@: & © 


Display unit 
(X54-1170-00) 


Hl Pilot lamp d 


!/ (B30-0079-05) 


Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a 
small capacity of approx. 2OW and carry out 


unsoldering quickly. 


Meter 
(B31-0241-05) 


4. How to remove VOX/VR unit : . 
1) Remove the panel according to the instruction Pige g ibp Remeoyi po the mets 
mentioned in Item 1 above. 
2) Remove the upper and lower cases. 
3) Remove the two each screws, by which the 
individual switches are attached to the subpanel. o. 
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DISASSEMBLY 


7. How to remove paddel switch 
1) Remove all the knobs and dial plates from the front 


2) 


3 


4 


) 


— 


panel according to Item 1. 

Remove the meter according to Item 6. 

Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 

When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 
lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). 


Push with a screw driver 


Push out to front side 


Fig. 18 


8. How to disconnect lead from miniplug 
According to the figure shown below, hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 


miniplug. 


Fig. 19 


9. Sectional view of VFO shaft 


DYAAPWNH 


Knob’ axle 

Coil washer 
Differential gear B 
Coil spring 
Differential gear A 
Plate spring 
Washer A 

Cap ring 


Taper collar 
Reduction axle 


. Steel ball A 


Steel ball 
Spring C 
Bearing 

First gear 
Gear assembly 
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TROUBLESHOOTING 


RECEIVER SECTION 


aol 


Refer to the next item. 


Blown fuse 


. No power from Fuse 
power supply Power switch * Defective switch . LN check 
AC cord ¢ Broken wire around plug * Continuity check 


Disconnect B terminal 
lead and check 
Check and repair 


Q7 2SA496, Q3 TA72dP 


defective 
In contact with chassis. 


Low frequency unit 
(X49- 1080-00) 
B circuit 


1 


2. Blown fuse 


2 


* Replace 

¢ Disconnect B terminal lead 
and check. 

Continuity check 


* Speaker defective 


1) Speaker 
Q3 TA7201P defective 


AF-AVR unit 


« Noise can not 
be heard. 


3. Non-receiving 


Poor contact 


Phone jack 


AF GAIN variable resistor Continuity check 


VR4-1 10k defective. 

¢ Defective transistor 

¢ Regulated voltage power 
supply defective. 

¢ Deteriorated Q1, Q2, Q3 

¢ IFT, 171, T2, T3, T4, T6, T7 
mistuned or broken wire. 

¢ BPF mistuned or broken wire. 

Bias circuit defective 


* Noise can be AF GAIN variable resistor 


heard. 


* Voltage check, replace 

« Refer to PLL trouble- 
shooting. 

* Voltage check and operation 

check according to level 

diagram. 


2) Each transistor 
vco 


4) IF circuit 
(X48- 1150-00) 


¢ Readjust and continuity check. 
« Check X’TAL X1, X2 

* Check voltage in 14V line 

and AGC line. 

Voltage check or operation 
check according to level 
diagram. 


* Defective diode switch 
circuit for crystal filter. 


Adjustment 
Continuity check 


¢ ANT and RF coil mistuned. 

* Poor contact of rotary 
switch 

* Broken wire of coaxial cable 
or RF ATT in ANT circuit 

¢ Poor contact of XVTR switch 
$19 

¢ Short circuit of tuning 

variable capacitor 


5) RF, ANT circuit 


Continuity check 


Continuity check 


Disconnect lead from MD 

terminal in drive unit coil 

pack and check continuity 

of variable capacitor. 

* Bias check 

* Operation check according 
to level diagram 

Adjust 


Deteriorated Q2, Q3, Q6, Q7 


e Unbalanced received carrier 


6) Detector circuit 
(X48- 1150-00) 


Adjust 


* Misadjusted semi-fixed 
variable resistor VR1 
(10k) for zero setting 
Misadjusted semi-fixed 
variable resistor VR2 
(500k) for sensitivity 
setting 
* Malfunction of Q15 and Q16 
(2SC733) in AGC circuit 
* Broken wire of RFC L10 
and L11 (150uH) 
Defective relay RL 


1) IF unit 
(X48- 1150-00) 


¢ Pointer won't 
deflect 


Adjustment 


Voltage check and replace 


Continuity check 


2) Relay unit Continuity check 


(X43-1190-00) 


* Reduced RF1 reference Readjust RF1 to 3.3V 


* Pointer is 1) AF.AVR unit 
kept deflected (X49- 1080-00) bias voltage 
2) IF unit * Deviated carrier balance « Adjustment 


(X48- 1150-00) VR3, TC3 
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a 


* Poor contact in FUNCTION * Continuity check and voltage 
switch S5-4 check at terminal 9 
¢ Broken wire of coaxial cable Continuity check 
connected to MO terminal 
¢ Broken wire of RFC, 
L1 (12mH) 
* Defective crystal oscillator 
element X1 (100kHz) 


5. Marker is 
inoperative 


1) Marker unit 
(X52-0005-01) 


* Continuity check and voltage 
check of Q1, 2SC373 
Replace 


TRANSMITTER SECTION 


e Voltage check or replacement 
check 

Continuity check 
Continuity check 


1. No output is 
obtained 


een [seers 


1) Final stage 


Deterioration of or mal- 
function of S2001 
¢ Poor contact of relay RL1 
* Poor contact of rotary 
switch S4 
* Short circuit in loading 
variable capacitor VC2 
* Defective carrier VFO, 
heterodyne or crystal, etc. 
Deteriorated drive tube 
V1 (12BY7A) or broken heater 
filament 
¢ Broken wire of CAR-2 
coaxial cable 
* Defective FET Q13SK35 (GR) 
* Poor contact or broken lead 
of MIC GAIN VR (10kQ) 


Continuity check 


Refer to item of symptom of 
receiver section. 
Voltage check 


2) Oscillation stop in each 
oscillator 
RF unit 


Continuity check 


IF unit 
(X48- 1150-00) 


Voltage check 
Continuity check 


¢ Voltage check or replacement 
check 
¢ Voltage check of replacement 


Deterioration or malfunction 


of $2001 
Deteriorated vacuum tube 


Final stage 


. No output is 
obtained 


2) RF unit 
(X44-1150-00) check 

3) IF unit and RF unit Mistuned IFT coil pack ¢ Refer to the receiver 
(X48- 1150-00) section troubleshooting and 


the level diagram of trans- 
mitter section. 


Malfunction of S2001 Voltage check 


1 


~— 


- No lp meter Final stage 


reading 


* Voltage check 
Continuity check 


¢ Poor contact in SG switch 
Defective meter circuit 


* Defective Q5 2SC1515 « Voltage check 


. No ALC meter 1) RF unit 
reading (X44- 1150-00) ¢ Low drive voltage « Refer to Symptoms 1 and 2. 
2) ALC circuit * Short circuit in ALC circuit * Continuity check 


* Poor contact in relay of Continuity check 


relay unit 


« Check power voltages 
Continuity check 


* Defective power supply 
* Broken lead or voltage 
dividing resistors 


1) Power supply section 
Meter circuit 


. No HV meter 
reading 


¢ Continuity check and voltage 
check 
* Voltage check 


« Broken lead connected to VS 
or SS terminal 

Defective Q9, 2SA562 or short 
circuit in D17, IN6O 
Poor contact in switch 


FIX-VOX unit 
(X50- 1350-00) 


. Standby switch | (Including PTT) 


is inoperative 


e 


. 


Continuity check and voltage 


Standby switch 
check 


39 


TROUBLESHOOTING 


1) COF terminal 


COUNTER (DG-1: Option) 


1. Counter mal- * No lighting 


+ DC 1.2V appears due to * Votlage check 


defect in PLL circuit 


functions 
(main body * Disconnect COF lead from Check 
operation terminal. If lights up, the 


counter is normal. 
No signal comes in 


also abnormal) 


* Defective VCO oscillator 


2) VCO signal terminal 
circuit 


No carrier signal comes in Check signal system 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Level down of carrier or VCO Level check 


signal 
Unlocking of PLL circuit 


Display won't be 
stabilized 


Readjust PLL coil 


« Check 
* Check 


+ Interrupted 5V power source 


* No lighting 
* Defective 5V supply line 


. Counter mal- 


functions 

(main body * Defective DC-DC converter * Check 
normally * Poor contact with display unit « Check 
operated) ¢ Defective decoder unit IC6, * Check 


Q12-20 in counter mixer unit * Check 


¢ Defect around 7.83MHz mixer Check 


circuit 
¢ Defect around SN76514N mixer 
circuit 
Defective parts in LPF 
circuit 
* Defective wide-band amplifier 
(Q5~ Q8) 


1) No input is applied to 
counter circuit 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Check 


Check 


Check 


* Defect around 7.83MHz Check circuit 


mixer circuit 


Insufficient input to 
counter circuit 
(X54-1160-00) 

2) Defective gate and reset 

latch pulse generator circuit 


Display won't be 
stabilized 


Defective IC3 ~!C5 in counter Check circuit 


circuit (X54- 1160-00) 


Operation check 


Defect around !IC2 in 
X54-1150-00 

« Defect around IC3~ICS5 in 
X54-1150-00 

¢ Defect around IC24~1IC26 
in X54-1160-00 

¢ Defect around 1C17~1IC23 

in X54-1160-00 


1) Oscillation stop of reference 

oscillator 

Stop of time base frequency 

divider 

3) Stop of scanning control 
circuit in multiplexer 

4) Stop of multiplexer circuit 

in multiplexer 


Only one digit 
lights up 


2 * Operation check 


Operation check 


Operation check 
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ADJUSTMENTS 


5. AF dummy load 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 


simplified adjustment 


using a voltmeter, AF and RF 


vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 


adjusted. 


Ue 


5. 


2-1 carrier frequency adjustment (adjustment inside the 
CAR unit). 


2-5 IF trap coil adjustment and 5-2-2 trap coil 


adjustment (L24 and L265 in coil pack unit and 712 in 
VCO unit). 


_ 2-8 S meter sensitivity adjustment (VR2 in IF unit). 
4. 


3-1 Standard oscillator adjustment of counter (trimmer 


TC1 in counter unit). 
5-1-1 BPF adjustment of PLL (T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


Ue 


Voltmeter 
1) Input resistance: More than 1MQ 
2) Voltage range: FS = AC/DC 1.5 to 1000V 


NOTE: 
High-precision circuit testers may be used. However, be 


careful since accurate reading is not obtained in 
high-impedance circuit measurement. 
ee ee a ee 


_ RF vacuum-tube voltmeter (RF VTVM) 


1) Input impedance: More than 1M®& and less than 
20pF 

2) Voltage range: FS = 10mV to 300V 

3) Measurable frequency range: More than 50 MHz 


NOTE: ——— 
When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 

ee a Eee 


. AF voltmeter 


1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mV to 30V 


. AF generator (AG) 


1) Frequency range: 200 Hz to 5 kHz 

2) Output: Maximum 1V 
NOTE: ————____________—— 
The distortion factor of AF generator should be small. 
a ee Be eel a eee ee 


1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 


10. 


11. 


12. 


1) Impedance: 50 to 752 

2) Power: Endurable against power of more than 
100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adiustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


. Oscilloscope 


Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


. Slow sweep generator 


1) Center frequency: 8.83 MHz 

2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 

4) Sweep rate: At least 0.5 sec/cm 


. SSG 


1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/pV 


NOTE: 
Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 


Frequency counter 
1) Minimum input voltage: 5OmV 
2) Measurable frequency range: More than 40 MHz 


Noise generator 
Select an equipment that generates ignition-like noise 
containing high harmonics up to 30 MHz or more. 


Directional coupler 
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ADJUSTMENTS 


2. Unless otherwise specified, set the respective knobs to 
the following positions. 


PREPARATORY WORK 


1. Remove the upper and lower cases according to the 1) Front panel 
figure below. .When making adjustment with the side MODE USB 
face of the set up. be sure to position the final stage at FUNCTION VFO 
the upper side. Otherwise, the ventilation effect of the fi- RF GAIN MAX 
nal stage, cooling effect, is deteriorated and the final HEATER OFF 
tube may be deteriorated. VOX MAN 
NB OFF 
MONI OEE 
AGC FAST 
PROCESSOR OFF 
RF ATT OFF 
RIT OFF 
IF SHIFT O (Center) 
DH OFF 
STBY REC 
POWER ON 
2) Rear panel 
SG SW OFF 


X VERTER SW OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 


2. Adjusting procedure 
Connect the voltmeter between RF1 terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 
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2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 

1) Connect RF VTVM to TP5 in IF unit (X48-1 150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 50mV (refer to 
Fig. 21). (refer to Fig. 24 IF unit) 


CAR-1 


CAR-2 


Fig. 21 CAR unit 


2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP5 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY sw| ADJ | ADJ FREQ 


USB(TC2)| 8831. 500KHz 
LSB(TC1)| 8828. 500 


NOTE: 
When changing over from FSK SPC to FSK MRK, or vice 
versa, open or short the RTTY key on the rear panel. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 
NARROW (refer to Fig. 11). 


2-2. Voltage adjustment of VCO 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 

1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-00) (refer to 
Fig. 22). 

2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 

NOTE: 


For the detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


© 
S88 — 9e 


T7 8 
(3.5) (7) (14) Té6 (28) (28.5) 
(21) 


T2 
(1. T10 
es (29.5) 


Ti2 


(wwv) 


TP1 TP2 TPS 


© 


TP4 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 
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COIL PACK 


Lis Lis6 


20[6] ofS] OES 
©) © Or» 


19 Li7 L15 
(21) (7) 


(WWV) 
L9 
. ae 


(3.5) 


(7) (1.9) 


4 2 
206] [(O] www 


L7 (5 (44) (3 (3.5) uu 


MIX 


Adjusting 
sequence 


1 


(15.0MHz ) 


Table 1 


2-4. IFT adjustment 
1. Measuring instrument used: SSG (or marker) 
2. Adjusting procedure 
1) Apply a signal of 14.175 MHz at 40 dB (or marker) 
to the antenna terminal from SSG. 
2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 
RF unit (X44-1150-00) until S meter reads 
maximum value (refer to Fig. 24 and Fig. 25). 


© 
S [(Q}rs ms C3 
114 TP3 a © 
3 


VR6 


lo 


Té6 


TS T7 


oo 2° 
a0) 


Fig. 24 IF unit 
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RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
3) Dummy load for AF 
2. Adjusting procedure 
BAND: 7 MHz 
VFO scale: 300 
1) Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L265 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect, make adjustment until AF output 
becomes minimum (refer to Fig. 23 “Coil pack 


unit’). 


Oscilloscope 


Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 

1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 

2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TCS in IF unit (X48-1 150-00) alter- 
nately until the output becomes minimum (refer to 
Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 


Simplified adjustment: 
1) After receiving marker signal and turning ON NB switch, 
adjust T8 and T9 until the terminal voltage at TP1 on IF 


unit (X48-1150-00) becomes minimum (refer to Fig. 


24). 


Formal adjustment: 

1) After making the simplified adjustment, connect the 
noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 

2) Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 
the waveform changes from Figure A to Figure B (refer 


PRE 


Nt 


(b) After adjustment 


(a) Before adjustment 
Fig. 27 Adjustment of noise blanker 


3) Then, fine adjust T1, T3, T8 and TQ so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

4) Turn ON RF switch and ATT switch and further fine 
readjust 11, T3, T8 and T9. Even when the RF and ATT 
switches are ON, the noise blanker should be effective. 

5) In final stage, make sure that the receiving gain is not 
reduced greatly. 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 

1) After adjusting each section until sensitivity 
becomes maximum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 

2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
starts deflecting at O dB. 

3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads SQ. 


2-9. RIT adjustment 
1. Measuring instrument use: Unnecessary (use the 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


AF-AVR 


Fig. 28 AF « AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Connect the counter to the collector of Q4 in the 


marker unit (X52-O005-01) and open the MS termi- 


nal. 
2) Set the FUNCTION switch to CAL 25 kHz and 
adjust TC1 in the marker unit for 100,000 Hz + 1 


Hz (refer to Fig. 29). 
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Fig. 29 MARKER unit 


2-11. VFO adjustment 


1. Measuring instruments used 


1) TF VTVM 
2) Frequency counter 


2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit; if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 


Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes 0.6V. 


FIX » VOX 
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Tc4 TC3 TC2 Ti 


©0090 


Fig. 30 FIX + VOX unit 


VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. Frequency adjustment of counter standard oscil- 


lator 


Simplified adjustment: 
1. Measuring instrument used: Counter and calibration 


cable 


2. Adjusting procedure 


1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WWY signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOTE: 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2) The adjustable range by TC1 is 1 MHz + 20 Hz. In 
rough adjustment, receive a WWYV signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
2) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


TP4 


(0) 


T2 v1 


OIOKS 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 
and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 
2) Connect RF VTVM to TP2 in the counter-mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to 0.2V) (refer to Fig. 33). 


NOTE: 
In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


4. Adjustment of Transmitter Section 


4-1. Adjustment of drive coil 
1. Measuring instrument used 
RF dummy load (509) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 
2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 

2) Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil’. 


NOTE: 

Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 
from each other. 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 60mA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24). 


4-4. Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 

1. Measuring instruments used 
1) AG 
2) RF VTVM 
3) RF dummy load 
4) Directional coupler 

2. Adjusting procedure 
1) In Fig.35, connect AG to MIC terminal and apply an 

input of 1500 Hz at 5 mV. 


AG RF VTVM _ Power meter 


Microphone 
Fig. 35 Adjustment of carrier point 
2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. 
Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 
Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 


3 


— 


4 


— 


CAR-1 


Fig. 36 CAR 71 unit 


4-6. Adjustment of speech processor 
1. Measuring instruments used 
1) AG 4) RF VTVM 


2) AF VTVM 
3). Oscilloscope 
2. Adjusting procedure 


5) Frequency counter 
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VAN KOIDE sadueee ace USB MIC GAIN .. Center 
COMP LEVEL .. Full clockwise SG SW...... OFF 
PROCESSOR... PULL SitBY ae SEND 
MEER east COMP 

2) Connect a frequency counter to TP3. Adjust TC-4 


to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust T11, 712, T13, and 114 to 
obtain maximum level at TP-2. 

Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 
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Fig. 37 Adjustment of speech processor 

5) Set the output of the audio signal generator to 0.3 
mV at 1 kHz and make a note of the level at TP-2. 
Adjust finely TC-4 so that the level at TP-2 goes 
down to —6dB when the generator is set to 300 
Hz. Adjust the oscillation frequency to below 451.5 
kHz, and the level at TP-2 to become — 6dB for the 
first time when the oscillation frequency is gradually 
increased from around 450 kHz. 
Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 
After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 k{. 

8) Confirm that the COMP LEVEL METER pointer in- 

dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 
4-7. Adjustment of monitoring level 
1. Measuring instruments used 


1) RF dummy load 3) AF VTVM 
2) AG 4) AF dummy load 
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2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch, and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 


Formal adjustment: 
1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBé 
(or LSB). 


Power meter 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1150-00) until the 
monitor output level becomes 0.63V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SW: OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec. 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANT! VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (8) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SGuSWWaNOEG 
MODE: CW 
AF VR: 12 o'clock position 
STBY: SEND 


1) In Fig. 39, adjust VR3 in AF + AVR unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 
IP scale. 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 
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22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 
3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 
(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 


Fig. 42. 


Fig. 41 PD unit 


Fig. 42 Output waveform 
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NOTE: ————————____—_____ 
(1) This band width should be 5.25 MHz + 750 kHz or 


more and the valley depth should be 4 dB or less. 
(2) Set the gscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOC: eee 

(1) When VFO is changed from O to 500, the voltmeter 
reading should changed proportionally. 

(2) In a band more than 21 MHz, there are two tuned 
points of 3.2V. The proper tuned point is obtained 
when the core is inserted into the printed circuit 
‘board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Turn the slide switch $1 in VCO unit 


(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 

2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 

3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency. Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 


ADJUSTMENTS / REFERENCE DATA 


Set frequency Variable range 


24.08 MHz +450 kHz or more 
10.88 MHz +330 kHz or more 
12.58 MHz +350 kHz or more 
16.08 MHz +400 kHz or more 
23.08 MHz +500 kHz or more 
30.08 MHz +500 kHz or more 
37.08 MHz +500 kHz or more 
37.58 MHz +500 kHz or more 
38.08 MHz +500 kHz or more 
38.58 MHz +500 kHz or more 


Received signal +500 kHz or more 
+8.83 MHz 


oon Ooms WN = 


Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
2. Adjusting procedure 
1) Connect SSG through a capacitor to the cathode 
side {the line connected to R28, 472) of diodes D1 
to D11 in VCO unit (X50-1330-00) under receiving 
condition. 
Set the BAND switch to 29.5 position, and receive a 
signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 
output. Adjust TR in VCO unit until the beat output 
becomes minimum. 
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TS-820 MODIFICATION FOR MARINE 
BAND (2.134 MHz) 


1. Receiver section 
Set the driver knob to the center position. Adjust the 
ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 
~ 2.136 MHz can be covered. 

2. Transmitter section 

1) Set the driver knob to the center position. Adjust 
the drive coil to obtain maximum output power at 
2.0 MHz. 

2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 
capacitor. 

3) Remove the load fixed capacitor C26 (220 PF). B 
these modifications, the frequency range of 1.86 
MHz ~ 2.15 MHz can be covered. 
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EFERENCE DATA 


Counter Mix Unit IC6 (uPB2490) 


Truth Value List (8 segments) 
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Vv IF (X48-1150-00) 
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CIRCUIT DIAGRAM / PC BOARD 
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CIRCUIT DIAGRAM / PC BOARD 


v COIL PACK (X44-1140-00) 


— ORV 


4 


2-24-56 GS SeH 


C25 47P ; —< : 7 eo Ae 
O—4/-—-—AINC ra : = “ < ss. AiR naant sh 
{PERS we 


ANT 


MIX 


61 
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VFO-820 


BLOCK DIAGRAM 


VFO BOARD X40-1110-00 


Se ee ee ee a eae Pa) 
| VFO OSC 


Q1 Buffer Amp 
3SK22 


VFO OUT 


r------- 


9V IN 


9V OUT 
(MAIN VFO) 


VFO CAL 


SWITCH BOARD L_-__—— 
X41-1080-00 -----+----- 
| 1 
: 1 
INDICATOR-BOARD}| = vrg)._—SsaitCOCidC 
¥54/1180-0% Fee eee 
X40-1110-00 
x 


Ihe 
Q1:3SK 22 (Y), Q2:2SK19(Y) ,Q3,4:2SC460(B) 
01: SD 111, D2,3:1N60 


SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 
OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 
OUTPUT VOLTAGE: 
1 volt + 3 dB (across a 470 ohm load). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
2eFEs 
6 diodes 
POWER REQUIREMENTS: 
The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 
DIMENSIONS: 
6.5” wide x 6.0” high x 7.5” deep (excluding feet). 
WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 


CONNECTION WITH TS-820 


TS-820 


VFO-820 


Grounding Cable 
Transceiver Interconnecting Cord 


REC 


OFF _XMIT 
(Ps XMIT 
° ° 

S1 


FUNCTION 


VFO- 820 of 


c 
01: VO6B 
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VFO-820 


With regard to VFO unit (X40-1110-00), 


refer to that of TS-820 


$40-2077-05 


A01-0300-13 
A20-1071-05 
A22-0200-02 
A23-0430-03 
A40-0156-13 


BO1-0105-05 
BO9-0012-04 
B10-0212-14 
B10-0197-03 
B20-0373-04 
B20-0374-04 
B20-0375-04 
B30-0079-05 
B40-1410-04 
B50- 1538-00 


D23-0142-05 


E01-0903-05 
E05-0901-05 
E09-0204-05 
E14-0101-05 
E23-0046-04 
E23-0047-04 
E23-0069-05 
E31-0035-05 


F15-0210-04 


HO1-1587-04 
HO3-0528-04 
H12-0047-03 
H10-0968-03 
H20-0372-04 
H25-0103-04 
H25-0029-04 


J01-0025-04 
J02-0049-14 
J19-1301-04 
J21-1495-04 
J21-1503-04 
J21-1570-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0709-03 
K29-0166-04 
K29-0269-04 


X40-1110-00 
X41-1080-00 
X54-1180-01 
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ae Re- 


MISCELLANEOUS 


Push switch RIT 


Case 

Panel 
Sub-panel 
Rear panel 
Bottom plate 


Dial escucheon 

Rubber cap 

Front glass 

Front glass (dial) 

Dial scale 

Dial scale (A) mono-scale (front) 
Dial scale (B) mono-scale (back) 
Pilotlamp 12V,40 mA 

Model name plate 

Operating manual 


Ball retainer 


9P MT socket 

9P MT plut with lead x 2 

2P plug socket 

1P plug 

Terminal (square) x 6 
Terminal (square) x 9 
Terminal (for earth cable) x 2 
7P connector with lead 


Blinding plate 


Carton case (inside) 
Carton case (outside) 
Cushion (F) 

Cushion (R) 
Protection cover 
Polyethylene bag 
Polyethylene bag 


Leg (small) 

Leg (28¢) x 4 

Diode holder x 2 

Lamp stopper 

VFO stopper 

PC board stopper 

Boss A (for dial scale A) 
Boss B (for dial scale B) 
Round boss (holding leg) 
Knob bushing 

Vinvl tie x 7 


Knob x 2, RIT, Function 
Knob, MAIN 

Knob, push 

Knob, calibration 


VFO unit 
Switch unit 
Indicator unit 


VFO-820 


SWITCH UNIT (X41-1080-00) 


CAPACITOR 
CK45F1H103z Ceramic 0.01nF +80%—20%| | 
RESISTOR 
R1 PD14BY2E392J | Carbon 3.9k2 +5% 1/4W 
R2 PD14BY2E102) | Carbon 1k2 +5% 1/4W 
SEMICONDUCTOR 
lpi _| _v11-0219-05 Diode _- VO6B a 
POTENTIOMETER 


VR1 R12-3022-05 


SWITCH/RELAY 
$1 $29-1093-05 Rotary switch 
RL1 $51-4031-05 Relay 
MISCELLANEOUS 


E23-0047-04 Terminal (square) 
E40-0713-05 Mini-connector 


J12-0048-05 Relay cramper 


INDICATOR UNIT (X54-1180-01) 


ceed Re- 
RESISTER 


PD14BY2E681J Carbon 6802 +5% 1/4W 
PD14BY2E47 1J Carbon 


4702 +5% 1/4W 
SEMICONDUCTOR 


03,4 | V11-0430-05 LED SEL-103W 


MISCELLANEOUS 


E23-0046-04 Terminal (square) x 3 


F20-0501-04 Insulator x 2 


R92-0150-05 Short jamper 


Protection cover 


(H20-037 2-04) 
VFO-820 Cushion R 
Spe ah ees (H10-0968-03) 


PACKING 


Carton case (Inside) 
(HO1- 1587-04) 


nee Re- 
jretna | parame. | ouetten | 


( 
é 


DG—1 


DG-1 SPECIFICATIONS fe 16.387 


from Standard oscillator 


RANGE OF FREQUENCIES DISPLAYED: 
Displays all the transmit/receive frequencies of TS-820 to 


the accuracy of 0.1 kHz order. 

ACCURACY OF STANDARD OSCILLATOR: 
Within af = 1x 10° after one month of ageing under van 
ambient temperatures of O°C ~ 50°C. 

OPERATING TEMPERATURE: 


OUTPUT 
2.8 ~ 31 MHz 


Carrier 
8.83 MHz 


—10°C ~ +50°C 10.63 ~ 11.13 28~ 33 

j 12.33 '~ 12.83 4.5 ~ 5.0 

SEMICONDUCTORS AND INDICATOR: 15.83 ~ 16.33 80~ 85 
22.83 ~ 23.33 15.0 ~ 15.5 
(Ge cone aarti tar oi en ust eRe NG OCT Eo acter acre aaa 33 23.83 ~ 24.33 16.0 ~ 16.5 
29.83 ~ 30.33 22.0 ~ 22.5 
TRANSISTOR Meee ae Es Be eI Ie EE TRIER 22 36.83 ~ 37.33 29.0 ~ 29.5 
| 28 ee ae 
eRe TaN rh Be Ne oe ‘83 ~ 38.33 0 ~ 30.5 
[BY folaheIh senbannenmasedance: conten I pon 


Digital counter mixer and frequency 


With regard to adjustment and installation of DG-1, refer to 
page 36, 48 and the operating manual. Vee 


7.83 MHz 
i INPUT 
SN76514N 
FLOAT RCC 7, 4 
LO IN 


28, 28.5, 29, 29.5 MHz 


RF IN Vec OUTPUT 
Voc GND _DECOUP_OUT 2.8 ~ 31 MHz 
vco 10 |3 
INPUT 
& Vcc 
Second mixer circuit diagram 
a Sy Se 
B LO Cc K D IA G R A I Mi COUNTER MIXER UNIT (X54-1150-00) [ — | 
ee ee ee ee 08109 
- 003 Sp re pe 
| Dc-bc J 
Q1 BUFF Q2MIXx Q3 BUFF Convertor L pctoe, — 
| 2s Icé6 Segment] 
(8)—-f4s018 Q14~19 decoder 
| Q20 SW Digit dri driver | 
7,.83MHz 
: oe fey fee) | 
eS | c- Scanning pulse Bco | 
| vco | | Q2 SW Generator pe EE ee ee eel 
| as~as ame | : 
| (igs ==. ee | 
| Lamy: | | | 
= Gate pulse | 
| as | | forming 
L CAL OUT TO SN TO To To er 
3400 2806 Q | 3400 is 
| AP N a BP BP BP BP 
1OHz 100Hz kHz WOkHz VOOkHz Tmr| 
J'c3 1/10 1C41/10 C5. 1/10 | | 1C6~11 Decade counter 
To TO To T To TO TO LATCH pulse | 
4 90 3490 3490 3490 3472 3400 
| ar? JL 3e 280 Ft neser puise 
| | | kHz 7OOHz 1OHz Pera | | 
| IC1~3 Divider <i D.H Sw | 
COUNTERUNITIOESIOONIM MIE ot ula), Sawa |, 7 f. 
5V AVR UNIT 
VCO Freq. Counter Freq coat 
a1 ava | 
4 23.83~24.33 | 16.00~16.50 29.83~30.33 | 22.00~22.50 | Vek PRD SH 
10.63~11.13 | 2.80~ 3.30 36.83~37.33 | 29.00~29.50 | | 
12.33~12.83 | 4.50~ 5.00 37.33~37.83 | 29.50~30.00 lL 
15.83~16.33 | 8.00~ 8.50 37.83~38.33 | 30.00~30.50 
22.83~23.33 | 15,00~15.50 : 38.33~38.83 | 30,50~31.00- 
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DG-1 


COUNTER ASS’Y (X60-1020-00) 


. . F Re- 


MISCELLANEOUS 


DG-1 


B50-1566-00 Operating manual 


Chassis mounter 
Chassis mounter 


E40-0625-05 
E40-1225-05 


E31-0039-05 Cable (for counter calibration) 


Counter shield box 
Counter shield case 


F11-0231-03 


HO1-1614-03 Carton case (inside) F11-0232-13 


H0O3-0543-04 Carton case (outside) 
H12-0048-04 Cushion 
H12-0049-04 Cushion 


H12-0050-04 Cushion 
Be Os Cuspier COUNTER MIXER (X54-1150-00) 


H12-0052-04 Cushion 
CS eee 


Counter mixer unit 
Counter unit 


X54-1150-00 
X54-1160-00 


H12-0002-03 Protection sheet 
CAPACITOR 


H25-0077-03 Protection cover x 3 
Ceramic 0.0inF +80%—20% 


H25-0112-04 Protection cover 

Ceramic 0.022uF +80%—20% 
Ceramic 0.001nF +10% 
Ceramic 0.022uF +80%—20% 
Ceramic 22pF +5% 
Ceramic 0.022uF +80%—20% 
Ceramic 2pF +0.25pF 
Ceramic 22pF +5% 
Ceramic 33pF +80% — 20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic 0.0inF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic O0.0inF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H470J5 Ceramic 47pF +5% 
CC45CH1H390J Ceramic 39pF +5% 
CC45SL1H121J Ceramic 120pF +5% 
CC45SL1H680J Ceramic 68pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H220J Ceramic 22pF +5% 
CC45SL1H560J Ceramic 56pF +5% 
CC45CH1H390J Ceramic 39pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H180J Ceramic 18pF +5% 


J32-0221-04 Hexagonal boss x 2 


CK45F1H103Z 
CK45F1H223Z 
KC45B1H102K 
CK45F1H223Z 
CC45RH1H220J5 
CK45F1H223Z 
CC45CH 1HO20C 
CC45RH1H220J 
CC45CH1H330J 


X43-1220-00 5V-AVR unit 
X54-1170-00 Display unit 
X60- 1020-00 Counter ass’y unit 


5V-AVR (X43-1220-00) 


sual Re- 


CAPACITOR 


Electrolytic 47uF +10% 
Mylar 0.1ynF +10% 
Mylar 0. 1F 


CEO4W1E470 
CQ93M1H104K 
CQ93M1H104K 


RW98A3H5REK Cement 5.62 +10% 5W 


SEMICONDUCTOR 


poi V30-0171-05 IC MC7805CP 


MISCELLANEOUS 


E40-0413-05 Mini-connector 


Heat sink 
Heat sink (resistor) 


FO1-0244-04 
FO1-0253-04 


CC45CH1H470J Ceramic 47pF +5% 
CC45CH1H330J5 Ceramic 33pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H120J5 Ceramic 12pF +5% 
CC45CH1H150J Ceramic 15pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CC45CH1H220J Ceramic 22pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45B1H102K Ceramic 0.00inF +10% 


DISPLAY (X54-1170-00) 


oe eee: 


MISCELLANEOUS 


E31-0021-15 Connector 16P with lead 


CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45B1H102K Mylar 0.001nF +10% 
CQ92M1H472K Ceramic 0.0047upF +10% 
CK45B1H102K Ceramic 0.001nF +10% 


G13-0107-04 Sponge 


Indicating tube stopper 
Indicating tube stopper 


J19-0485-04 
J21-1493-04 


Ceramic 0.022uF +80%—20% 
Ceramic 0O.01npF -+80%—20% 
Ceramic 330pF +10% 
Ceramic 680pF +10% 
Ceramic 330pF +10% 


CK45F1H223Z 
CK45F1H103Z 
CK45B1H331K 
CK45B1H681K 
CK45B1H331K 


Indicating tube LD8109 


V11-0429-05 


Mylar 0. 1uF +10% 
Tantalum 0.033uF +20% 
Ceramic 0.001nF +10% 


CQ92M1H104K 
CS15E1VR33M 
CK45B1H102K 
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DG-1 


Re- Re- 


CEO4W1H100(RL) | Electrolytic 10uF PD14CY2B103J Carbon  10kQ 1/8W 
CK45F1H223Z Ceramic  0.022uF See oes PD14CY2B822J Carbon 8.2k2 ti 1/8W 
CEO4W1E100(RL) | Electrolytic 10uF 25WV PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 


C90-0262-05 Ceramic 0.047 uF PD14CY2B223J 
CK45F1H103Z Ceramic 0.0ipF -+80%—20% PD14CY2B152J Carbon 1.5k2Q +5% 1/8W 
CEO4W1A101(RL) | Electrolytic 100uF 1OWV PD14CY2B471J Carbon 4702 +5% 1/8W 
C90-0262-05 Ceramic 0.047uF PD14CY2B101J5 Carbon 1000 +5% 1/8W 

PD14CY2B103J Carbon 10k2 +5% 1/8W 
CC45CH1H120J Ceramic 12pF +5% PD14CY2B222J Carbon 2.2kQ +5% 1/8W 
CC45CH1H560J Ceramic 56pF +5% PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
CC45SL1H391J5 Ceramic 390pF +5% PD14CY2B103J Carbon 10kQ +5% 1/8W 
CC45CH1H470J Ceramic 47pF +5% PD14CY2B102J Carbon 1kQ +5% 1/8W 


Carbon 18k2 


Ceramic 15pF +5% PD14BY2B183J 


Ceramic 0.047yF 


CC45CH1H150J 
C90-0262-05 


Carbon 47kQ x7 
Carbon 47k x 6 


R90-0112-05 
R90-0113-05 


Ceramic 0.022uF +80%—20% 
Ceramic 470pF +10% 


CK45F1H223Z 
CK45B1H471K 


Ceramic 47pF +5% 
Ceramic 330pF +10% 
Ceramic 1pF +0.25pF 


CC45SL1H470J 
CK45B1H331K 
CC45CH1HO10C 


V30-0153-05 
V30-0151-05 


SN76514N 
TD3490BP 
uPB249D 


V30-0170-05 


Ceramic  0.001nF +10% 


CK45B1H102K 


Transistor 2SC460(B) 
FET 2SK22(GR) 
Transistor 2SC460(B) 


V03-0079-05 
VvO9-0023-05 
V03-0079-05 


Carbon 


PD14CY2B101J 


PD14CY2B154J Carbon 150k2 +5% 1/8W 

PD14CY2B221J Carbon 2202 +5% 1/8W V01-0084-05 Transistor 2SA733(R) 
PD14CY2B471J Carbon 4702 +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B104J Carbon 100k2 +5% 1/8W V03-0270-05 Transistor 2SC945(R) 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W V01-0084-05 Transistor 2SA733(R) 
PD14CY2B103J Carbon 10k2 +5% 1/8W V03-0270-05 Transistor 2SC945(R) 
PD14CY2B101J Carbon 1002 +5% 1/8W V03-0079-05 Transistor 2SC460(B) 


VO1-0084-05 Transistor 2SA733(R) 


PD14CY2B154) Carbon 


Diode 1S2588 
Diode 1$1555 
Varistor SV-03 

Diode 181555 
Zener diode BZ-220 
Varistor SV0O3 

Diode 181555 
Zener diode WZ090 


V11-0414-05 
V11-0076-05 
V21-0007-05 
V11-0076-05 
V11-0482-05 
V21-0007-05 
V11-0076-05 
V11-0240-05 


Carbon 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 220k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B224J 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B332J 


Carbon 
Carbon 1802 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon = 1kQ +5% 1/8W 
Carbon 102 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 2702 +5% 1/8W 
Carbon 


Ferri-inductor 470uH 
Ferri-inductor 68uH 


PD14CY2B100J 
PD14CY2B181J5 
PD14CY2B331J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B331J5 
PD14CY2B102J 
PD14CY2B100J 
PD14CY2B221J 
PD14BY2B333J 
PD14CY2B271J 
PD14CY2B102J 


L40-4711-03 
L40-6801-03 


L40-3391-03 
L40-4719-02 
L40-1592-02 
L40-2792-02 
L34-0523-05 
L40-1892-02 
L34-0526-05 


Ferri-inductor 2.74H 
Ferri-inductor 4.74H 
Ferri-inductor 1.5uH 
Ferri-inductor 2.7uH 
Tuning coil 1H 

Ferri-inductor 1.8uH 
Tuning coil 0.28uH 


Ferri-inductor 1.5uH 
Ferri-inductor 470uH 
Ferri-inductor 68uH 
Ferri-inductor 

Choke coil 2.24H 


L40-1592-02 
L40-4711-03 
L40-6801-03 
L40-4711-03 
L33-0601-05 


Carbon 
Carbon 5602 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 102 +5% 1/8W 
Carbon 4.7kKQ +5% 1/8W 
Carbon 8202 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 2.7k2 +5% 1/8W 
Carbon 


PD14CY2B471J 
PD14CY2B561J 
PD14CY2B101J 
PD14CY2B100J 
PD14CY2B472J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B471J5 
PD14CY2B102J 
PD14CY2B272J 
PD14CY2B224J) 


Tuning coil 7.83MHz 

Wide range transformer (BM output) 
Oscillating transformer (DC-DC converter) 
Crystal 10 MHz 
Trimmer 40pF 


L34-0522-05 
L34-0524-05 
L19-0020-05 
L77-0482-05 
C05-0032-05 


by 
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DG-1 


Se Re- 
jen, | ometten | i 


E23-0046-04 Square terminal x 5 
E40-0327-05 Type U pin ass'y 
E40-0607-05 Mini-connector x 3 
E40-0826-05 Type U pin ass’y x 2 
E40-1714-05 Mini-connector 
R12-4021-05 Semi-fixed resistor 50k2(B) 


COUNTER (X54-1160-00) 


2a Re- 
etn, | ramones] peor | 


CAPACITOR 


Ceramic 100pF 
Ceramic 0.001nF +10% 
Electrolytic 22yF 16WV 
Ceramic 0.047 uF 

Electrolytic 100uF 10WV 
Ceramic 0.047 uF 


CC45CH1H101J 
CK45B1H102K 
CE04W1C220 
C90-0262-05 
CEO4W1A101 
C90-0262-05 


Carbon 
Carbon 4.7kQ +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 8202 +5% 1/8W 
Carbon 


PD14CY2B272J 
PD14CY2B472J 
PD14CY2B104J 
PD14CY2B821J 
PD14CY2B103J 


V03-0270-05 


TD3490BP 
IC TD3472AP 
IC TD3400AP 
IC SN74HOON 
SN74176N 


V30-0151-05 
V30-0131-05 
V30-0132-05 
V30-0169-05 
V30-0168-05 


V30-0151-05 TO3490BP 


IC7~11 


1C12~ 16] V30-0167-05 IC TD3475AP 
1C17 V30-0165-05 Ic TD3450AP 
1€18 V30-0166-05 Ic ‘TD3460AP 
1C19,20 | V30-0165-05 ie TD3450AP 
1C21 V30-0166-05 IC TD3460AP 
1C22 V30-0165-05 IC TD3450AP 


IC23 V30-0132-05 IC TD3400AP 


1C24 V30-0151-05 IC TD3490BP 
IC25 V30-0164-05 Ic TD3442AP 
1C26 V30-0163-05 Ic TD3404AP 


COIL/MISCELLANEOUS 


L1 L40-4701-03 Ferri-inductor 17uH 
— E40-0607-05 Mini-connector x 3 
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PACKING 


Operating manual 


(B50- 1566-00) a 
Cushion A 


(H12-0050-04) 
AVR ASS'Y 


Cushion C 
(H12-0049-04) 


Indicator Cushion D 


(H12-0052-04) 


Protection cover 
(H25-0112-04) 


Counter unit ASS'Y 


i 
~ (H12-0048-04) 
cers 
Carton case (Inside) 
(HO1-1614-03) 


v DISPLAY (X54-1170-00) 


DG-1 


Vv 5V-AVR (X43-1220-00) 


Q1: MC7805CP 


MC7805CP 


Vv DISPLAY (X54-1170-00) 
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YG-88C/DS-1A 


YG-88C SPECIFICATIONS rie Toth cee 1 _pt Purple 
CENTER FREQUENCY: l : 
8830.7 kHz | 
PASS BAND WIDTH: | 
Better than +250 Hz (—6 dB) | FR RS UIE 
ATTENUATION BAND WIDTH: | Aa ee 
Less than +900 Hz (—60 dB) | al a F 
GUARANTEED ATTENUATION: | ee: 
Better than 80 dB | 


YG-88C fi 72N4049 


MISCELLANEOUS 


Power 
connector 


DC connector 


Label 
Operating manual 


B42-0664-04 
B50-1556-00 


FUSE 15A 


Crystal filter 
Packing case (Inside) 
Packing case (Outside) 


L71-0024-05 
HO1-0585-05 
HO3-0200-04 


DS-1A SPECIFICATIONS 


T20A6 (2) 
RATED FINAL STAGE INPUT * CAPACITOR 
More than 9OW at CW (1.8 ~ 28 MHz), DC13.8V 
POWER CONSUMPTION * 
15A (CW transmission) RESISTOR 


0.6A (heater switch OFF in signal receive mode) 
5A (heater switch ON in no-signal receive mode) 
Note: AT DC13.8V 

POWER SUPPLY 
DC12-16V (standard: 13.8V) 


Resistor (Cement) 2.42 5W 
Resistor (Cement) 2202 2W 


SEMICONDUCTOR 


V11-0292-05 Transistor 2N4049 bas 


MISCELLANEOUS 


DIMENSIONS . 
80 (W) x 51 (H) x 94 (D) mm £20-0513-05 5P terminal x 2 
WEIGHT . FO1-0170-14 Heat sink (A) 
300g *TS-820 is used. FO1-017 1-04 Heat sink (B) 
, F11-0195-14 Cover (Heat radiating) 
DS-1A 
Protection bag 
=== 3 ga 
Operating manual 
B50-1567-00 Operating manual = 


Protection bag 
H25-0105-04 


12P Plug 
Wire kit 


E08-1207-05 
E33-0074-00 


DC-DC converter unit 
X46- 1000-00 


FO5-1531-05 Fuse 15A 


HO1-1617-03 Case (Inside) 


HO3-0544-04 Case (Outside) 
H10-1001-03 Cushion 

H25-0029-04 Polyethylene bag (Small) 
H25-0103-04 Protection bag 
H25-0105-04 Protection bag 


Cushion 
H10-1001-03 


J13-0037-05 Fuse holder 
J41-0024-15 Cord bushing 
J61-0014-05 Free up bolt 


Case (Inside) 
HO1-1067-03 


X46-1000-00 DC-DC converter 
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FEATURES 


1. HF all-band SSB/CW/RTTY transceiver employing 


PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WVWV; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 


receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 
excellent performance is obtained in both the spurious 
radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 


The IF shift circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 


This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 
prevented unlike clippers. 


. Employment of RF negative feedback 


RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 


feedback. 


. Newly developed analogue dial 


Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 


Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


8. 


10. 


11. 


2) 


13. 


14. 


15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
Cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 

During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 
receive. 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 

This transceiver permits combination use with 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 
effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 


option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, IF OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50 and low-pass filter LF-30A. 


Use of digital display dial DG-1 (option) 

1) Digital display dial 
The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode. 

Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WWYV. 
The green indication on the dial assures many hours 
of fatigueless operation. 
D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 
system. P 


2 
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OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 

The receiver part employs a single superheterodyne system, 
‘while ‘the transmitter part employs a single conversion 
system having a filter type SSB generator. The intermediate 
frequency used is 8830 kHz. aren 


The local oscillator employs a phase locked loop (PLL) circuit 


controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 

The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characqeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 

In addition to the conventional accessory functions, the 
various circuits newly developed such as RF speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 

A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and 08 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a m matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further. 


RECEIVER SECTION 

The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs Q6 and Q7, thereby being converted in IF signal 
of 8830 kHz. 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 


_ diodes DQ. through D12. 


The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 


ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 

The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 

This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning circuit. 


COIL PACK UNIT (X44-1140-00) 

Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 

This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00); the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 
DISPLAY UNIT (X54-1170-00) (DG-1: Option) 

The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. 

5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carrier 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the PLL 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 

This unit includes AF amplifier in the final stage of the 
receiver section and the 9-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 

This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
—6-volt generator circuit for block bias. 


VFO UNIT (X40-1110-00) 

Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VEO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.5 MHz. 


MARKER UNIT (X52-0005-01) 

A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator Q2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 


accurately synchronized with 25 kHz by the synchronizing - 


signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by Q4 and then taken out as the 


output. 


FINAL UNIT (X56-1200-00) 
This unit includes the final stage power amplifier compart- 
ment except for the output-side « matching Circuit. 


RELAY UNIT (X43-1190-00) 

This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or ‘‘cross’” operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of S2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 

This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 

TS-820 permits 16 kinds of the so-called “cross’’ operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 
Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board. 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 

Almost all conventional transceivers for amateur use employ 
the double conversion system as shown inFig. 1, particularly 
with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to TS- 
520. 

The double conversion system has the following features. 

1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre- 
quency. 

2. The first IF frequency is fairly free to be set. 

3. Mixer noise is apt to increase due to twice frequency 
conversions. 

4. Excessive level signals are fed to the second mixer. 
Thus, the two-signal characteristic might be 
deteriorated. 

5. Due to many internal oscillators and mixers beat in- 
terference and spurious radiation are liable to be caused. 
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FUNCTIONAL DISCRIPTION 


RF AMP MIX \FAMP MIX FILTER IFAMP 


RF AMP MIX EILTER IF AMP 


RAF AMP MIX FILTER IF AMP 


RF AMP MIX IF AMP MIX FILTER IF AMP 


Fig. 1 Typical double conversion type 


Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 
in receiving and on suppression of spurious radiation in 
transmitting. Thus, it employs the single conversion system 
with PLL type local oscillator. Employment of the PLL system 
permits various merits such as unification of the dial pointer 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2. and it is considered to be provided with 
the following features. 

1. Since only one mixer is used, mixer noise level is low. 


2. Since the number of oscillators can be reduced, beat in- and IF shift function. 
terference in receiving and spurious radiation in The circuit configuration of TS-820 is as shown in the block 


transmitting are eliminated comparatively. diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 
3. It is comparatively difficult to increase the number of of a single conversion type using PLL local oscillator and 
bands. Thus, the local oscillator circuit configuration crystal filters of 8.83 MHz IF frequency. 
becomes complicated. 
4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 
FILTER Ne 
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FSKQ@W 37.33~37. 


Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 

During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signal distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D31 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain control by Q26 and O27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. 

The signal sufficiently compression-processed is buffer 
amplified by Q25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 


2SC945(R) x3 


MONITORING CIRCUIT 

Since TS-820 is provided with a monitoring Circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product 
detected by FET Q14, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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Fig. 5 Monitor circuitry 


FUNCTIONAL DISCRIPTION 


PLL CIRCUIT 

Fig. 6 shows the circuit configuration of the PLL system 
developed in TS-820. In this system, VCO signal is mixed 
with HET signal and thereby converted into a signal of 3.33 
to 3.83 MHz common to all bands, which is further mixed 
with a carrier to be converted into 5.5 to 5.0 MHz. This 
signal is phase compared with VFO signal of 5.5 to 5.0 
MHz. The comparison output thus obtained is returned to 
VCO to lock tit. 


MHz (SSB) 
MHz (CW) 


IF 8.830 
8.8307 


5.5~5.0MHz 


TUSB.FSK 8828.5kHz 
| USB.CW 8831 .SkHz 


CW.FSK.TUN(TX)ON 


The HET mixer serves to convert the different frequencies of 
individual bands into the same frequency, whereas the 
carrier mixer acts to keep the transmitting and receiving fre- 
quencies constant regardless of change-over of the MODE 
switch by applying a carrier signal to the PLL loop and to per- 
form IF shift. Fig. 7 shows the block diagram of the PLL part. 


3.33~3.83MHz 
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Fig. 7 PLL assy 
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FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET, CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through 013 and Q14 which serve as a buffer and also 
switching amplifier. 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. If a spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 

The carrier oscillator circuit is divided into CAR 1 and CAR 2; 
the former is in charge of CW (receive), USB, LSB, FSK 


Q18 TD3400AP 


From CAR MIX 


From VFO 


Charge 
Pum P 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate 018 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by Q18 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 


ci3 C12 


To VCO varicap diode 


To VCO OFF circuitry 


Fig. 8 TS-820 phase detector circuit 
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FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 

The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When ‘‘cross” operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, as compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow, there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’'s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


Relay unit 
(X43— 1190-09) 
ALT 


RLI2 


IF SHIFT CIRCUIT 

This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 


| 
| 

| 

) CAR-1 unit (X50-1310-00) 
| 

| 


Fig. 9 IF SHIFT circuit 
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FUNCTIONAL DISCRIPTION 


3. When FSK (RTTY) is operated 


ie 2. Adjustment of tone quality during CW mode operation 
For the RITY operation, a demodulator and a 


O When no CW filter is installed: 


When the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 


(YG-88C at option). 


O When CW filter is installed: 


Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 
receiving level. 


O When the digital display is provided: 


The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency is indicated). 
If zero-in operation is performed by using the digital 
display, follow the procedure. shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 


Receiving CW FILTER 
CAR position SSB FILTER 


Mark (wide) 

8829.85 
Mark (narrow) Space 
8830.53 8830.7 


Fig. 10 RTTY frequency 


8831  8832(kHz) 


teletypewriter are necessary. Demodulators that are 
operated with audio input signals with filters of 2125 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage - is 
automatically reduced. Thus, the continuous 
transmission of this transceiver can be enjoyed without 


any anxiety. 


FSK NARROW 


FSK WIDE 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 

AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. Q4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting. D20 is used for AGC discharge and D21 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 


line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 


CIRCUIT 

In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 


(Refer to Fig. 12). 


Balanced Mixer Neutralization Drive 


009 
z 
7 
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In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
m@ matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and it is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the mw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the u 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity: is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 dB is 
effected by the tertiary cross modulation products. 


NFB FINAL 


Cs S2001A 


C25 TC1 Neutralization 


Fig. 12 RF-NFB circuit 
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Relay unit 
(X43-1190-00) 


VFO 


Coil pack unit 
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AF-AVR unit 
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FUNCTIONAL DISCRIPTION 


NB CIRCUIT 
The NB unit roughly consists of a signal system and noise 
system. 


The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 dB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise component only is picked out through transistors 
Q8, Q9 and Q10 and rectified by D13 and D14 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to O8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit Q6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, Q8, Q9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 is tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is, the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 
AUX position in BAND switch is empty channel because of 
circuit configuration. 
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PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-0315-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass Calibration knob| Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) | (K21-0269-04) (K21-0267-04) 


RIT -<O-1F SHIFT MIC-@-CAR AF GAIN ~9-RF GAIN 
4 


eee, 


FUNCTION HEATER POWER 


Ee . = 
usa— LsB . : oS Gu oe 
cw—\ rors Beret uw 7 ath es 
TUN—= iy : 4 | 4 FIXR 


2FIX 


Phone jack Knob x 2 Dial escutcheon Knob Knob See-saw switch x 2 
(E11-0034-25) (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 
4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(EO06-0403-05) (S44-2015-05) (K23-0240-04) (K29-0166-04) (A20- 1030-05) 
Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (E01-0801-05) (E11-0005-15) (EO 1-0903-05) 


M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-0041-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


Butterfly nut 12P connector socket US jack 
(N14-0020-04) (EO8-1208-05) (E11-0003-15) 


Slide switch IP pin jack 12P connector 2P pin jack Slide switch 
(S31-2007-05) (E13-0101-05) (EO8-1202-05) (E13-0205-05) (S31-2007-05) 


PACKING 


4P microphone plug (E07-0403-05) 
Cable for counter calibration (E31-0039-05) 
Pin plug x 5 (E14-0101-05) 

Speaker plug (E12-0001-05) 

9P MT plug (installed) (EO5-0901-05) 
8P US plug (E14-0801-05) 

Plastic extension foot x 2 (N30-4012-11) 
Screw for foot x 2 (JO2-0049-14) 

AC power cord (E30-0181-05) U.S.A. 
Fuse 

4A Xx 2 (FO5-4022-05) USA, x3 Europe 
6A Xx 2 (FO5-6021-05) USA, x3 Europe 


Cushion 
(H10-1276-04) 


Operating manual 


Styren foam cushion (R) 
(H10-1447-02) 


Protection cover 
(H20-0439-04) 


Styren foam cushion (F) 
(H10-1446-02) 


Carton case (inside) 
(HO1-1618-24) 


Carton case (outside) 
(HO3-0545-24) 
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PARTS LIST 


free Fromme. | oreiten aii 
CAPACITOR 235 COIL/TRIMMER/VARIABLE CAPACITOR 


C90 0186-05 Ceramic 0.001pF 3kWV Choke coil , 3uH 

c90 0187.05 Ceramic 0.0047 uF 1.4kWV Choke coil (Final) 

c90 0185 05 Ceramic 100pF 3kWV Choke coil, 470H (for safety) 
c91 0017-05 Ceramic 390pF Final coil (A) 

C91 0016-05 Ceramic 3pF 3kWV Final coil (B) (28 MHz) 
CC45SL2H821J Ceramic 820pF +5% Ferri-inductor, 150uH 
CC45SL2H102J Ceramic 0.001pF +5% 
CC45SL2H681J Ceramic 680pF +5% 
CC45SL2H271J Ceramic 270pF +5% 
CC45SL2H101J Ceramic 100pF +5% 


Trimmer (Neutralizing) 


Variable capacitor (A) (Final) 
Variable capacitor (B) (Loard) 


Ceramic 0.0047uF 1.4kWV 
Ceramic 470pF AC150WV 
Ceramic 0.0inF +80%—20% 
Ceramic 0.00inF +100%—0% 
Electrolytic 100uF 500WV 
Electrolytic 100uF 500WV 
Electrolytic 22uF 450WV 
Ceramic 47pF +5% 

Ceramic 220pF 500WV 
Ceramic 0.01nF +80%—20% 
Ceramic 0.001uF +20% 
Ceramic 0.001uF +80%—20% 
Ceramic 12pF 3kV 
0.01pF +80%—20% 


C90-0187-05 
C90-0300-05 
CK45F1H103Z 
CK45E2H103P 
C90-0327-05 
C90-0327-05 
C90-0326-05 
CC45CH2H470J 
CC45SL2H221J 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0172-05 


L39-0046-05 Coil (Parastic suppressor) 


401-0274-05 
A01-0283-22 


Dial escutcheon 
Speaker grille cloth 
Coupling x 2 (Baklite) 
Rubber cap x 3 (Opening for adjustment) 
Front glass 

Front glass (Indicating plate) 

Front glass (Main dial) 

Dial scale (Sub-dial) 

Dial scale (A) (Out side) 

Dial scale (B) (Inside) 

Pointer (PLATE knob) 

Pilot lamp x 3 12V, 40 mA 

Meter 

Model name plate (KENWOOD) 
Voltage indication sticker 120/220V 
Caution sticker (high voltage) 

Fixed ch. sticker 

DC terminal indicating sticker 

Badge (TS-820) 

Warranty card 

Operating manual 

aution card (Transmitter section) 
aution card (Source voltage) 
aution sticker (Source voltage) 


RD14BY2E102J 
RD14BY2E332J 
RCOS5GF2H101J 
RCOS5GF2H474J ~ 


RCOS5GF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 
PD14BY2E221J 
PD14BY2E681J 
PD14BY2E102J 


SEMICONDUCTOR/TUBE 


IN6O0 
VO6E 


Diode 
Diode 


V11-0051-05 
V11-0285-05 


Final tube S2001A 


POTENTIOMETER 


10kQ (C), RF-PRO with switch (S10) 
10kQ (B), RF-VOLT, BIAS 
10kQ (A), AF, 10kQ (B) RF-GAIN 


RO1-3028-05 
RO3-3050-05 
RO8-3012-15 


Sprocket x 2 


10kQ (A) MIC, 10k (B) CAR Chain ass'y 
5kQ (B) RIT, 10kQ (F) IF-SHIFT Shaft (A) (LOAD) 
Band shaft 


Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢ — 6¢) 
Shaft joint (6¢ — 3¢) 
Shaft coupling (DRIVE) 


Rotary switch METER SW 
Rotary switch FIX CH 
Rotary switch BAND SW 


$01-3022-15 
$01-4017-05 
S01-5010-05 
S40-2077-05 
$44-2020-05 
S44-2015-05 
S$59-2020-05 
S$31-2007-05 
$59-2017-05 
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Rotary switch FINAL 


Rotary switch MODE 


Paddle switch AGC 


Slide switch SG, XVTR 


Rotary switch FUNCTION 


Push switch RIT, ATT, DH 
Paddle switch STBY, VOX, NB, MON 


See-saw switch POWER, HEATER 


Rocker switch (Power source selectior 


D40-0204-04 
D40-0206-05 


£01-0801-05 
E01-0903-05 
E03-0301-15 


Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 
Switch stopper 

Vernier mechanism ass'y 
Fan ass'y 


US socket 
9PMT socket 
3P plug (Power source) 


tno Parts No. 


E04-0102-05 
E£05-0901-05 
E£06-0403-05 


-|-E07-0403-05 


E£08-0204-05 
£08-1202-05 
£08-1207-05 
E08-1208-05 
E09-0204-05 
E11-0003-15 
E—11-0005-15 
E11-0014-05 
E11-0034-25 
£12-0001-05 
E13-0101-05 
£13-0205-05 
E14-0101-05 
E14-0801-05 
—20-0512-05 
E£20-1003-05 
E22-0207-05 
E£23-0014-04 
E23-0056-05 
E23-0093-05 
E30-0181-05 
E£31-0037-05 
E31-0038-05 
£31-0039-05 
E33-0084-00 
E33-0085-00 
E33-0097-00 
}E33-0098-00 
E90-0004-15 


FO5-4022-05 


FO5-6021-05 


FO9-0041-05 
F10-0402-04 
F10-0412-14 
F11-0243-23 
F11-0244-03 
F15-0205-04 
F15-0601-04 
F19-0133-14 


GO1-0801-04 
G11-0008-04 
G11-0053-04 


HO1-1608-24 


H10-1276-04 
H10-1446-02 
H10-1447-02 
H20-0439-04 
H25-0029-04 
H25-0120-04 


PARTS LIST 


Description 


M type receptacle 
9PMT plug 
4P Miceophone socket 


_4P Microphone jack ——___— 


2P plug socket x 2 

12P plug socket 

12P plug 

Connector socket (for transverter) 
2P plug socket x 3 

US jack (External speaker) 

3P phone jack (Key) 

US jack (RTTY) 

US jack (2P with SW) 

Phone plug (SP) 

1P jack x 3 

2P jack 

1P plug x 6 

US plug 

5P terminal plate 

10P terminal plate 

Lug plate 

Acme terminal 

Terminal 

Teminal (mini connector) 

AC power cord 

3P connector with lead (FSK switching) 
3P connector with coaxial cable 
Counter cable 

Wire kit 

Wire kit 

Wire kit 

Wire kit 

Plate cap x 2. 


Fuse (4A) x 2 
Fuse (4A) x 3 


Fuse (6A) x 2 
Fuse (6A) x 3 


Fan 

Shield plate (Relay) 

Shield plate (Final) 

Final box 

Final cover 

Shading plate 

Shading plate (small) x 2 

Protecting plate (for DC-DC converter) 


Spring (for earth) 
Cushion (Relay) 
Cushion 


Carton case (Inside) 
Carton case (Outside) 
Carton case (Outside) 
Cushion 

Styrene foam cushion (F) 
Styrene foam cushion (R) 
Protection cover 
Polyetylene bag 
Polyetylene bag 


Leg (Small) x 4 

Leg (Large) x 6 

Fuse holder 

Switch stopper 
Diode holder x 4 
Lead holder 

Fitting for handle x 2 


J21-1144-04 
J21-1148-04 
-1151-04 


J21-1494-04 
J21-1495-04 
J21-1496-04 
J21-1497-04 
J21-1502-04 
J21-2556-04 
J21-1504-14 


J32-0223-14 
J32-1030-14 
J41-0020-04 
J41-0024-15 
J61-0006-04 
J61-0019-05 


KO1-0049-15 
K21-0266-04 
K21-0267-04 
K21-0268-04 
K21-0269-04 
K21-0279-04 
K21-0315-04 
K21-0709-03 
K23-0239-04 
K23-0240-04 
K23-0241-14 
K29-0166-04 
K29-0269-04 


LO1-1056-05 
L15-0002-15 


$51-4017-15 


TO3-0027-15 
T40-0022-05 


X40-1110-00 


Speaker retainer 
Variable capacitor stopper 
Terminal plate stopper 


_| Speaker retainer ass'y 


Retainer 

Meter stopper 

Lamp stopper 

Rotary switch stopper 
Final coil stopper x 2 

RF PC board stopper 
VFO fittings 

Shaft holder x 2 

Ring spacer (Microphone) 
Hexagonal boss (AF) x 4 


Hexagonal boxx x 8 (Push switch) 


Hexagonal boss x 2 (Final) 
Boss for dial scale (A) 
Boss for dial scale (B) 
Round boss 

Knob bushing x 3 

Cord bushing 

Free up belt 

Vinyl tie x 12 


Handle 
Knob FIX, CH 


Knob x 3 DRIVE, FUNCTION, COMP LEVEL 


Knob x 2 CAR, RF GAIN 


Knob x 4 LOAD, RIT, MIC, AF GAIN 


Knob METER 

Knob PLATE 

Knob MAIN 

Knob BAND, MODE 


Knob VOX, ANTI VOX, DELAY 


Knob IF SHIFT 


Knob (Push) x 3 DH, RF ATT, RIT 


Knob (Calibration) 


Power transformer 
Choke coil (Low frequency) 


ANT relay 


Speaker 
Motor 


VFO unit 
Rectifier unit 
HV unit 

Relay unit 
Coil- pack unit 
RF unit 

IF unit 
AF-AVR unit 
FIX-VOX 
Marker unit 
Indicator unit 
VOX-VR unit 
FINAL unit 
CAR ass’y unit 
PLL ass’y unit 


PARTS LIST 


VFO (X40-1110-00) 


a Re- 


CAPACITOR 


_| ¢ca5PpG1H470J— _|-Ceramic—47pF —__+5% —_—__—_—— 
CC45LG1H150J Ceramic 15pF +5% 
CC45SG1HO70J Ceramic 7pF +5% 
CC45LG1H470J Ceramic 47pF +5% 
CC45LG1H220J Ceramic 22pF +5% 
CM93F2A151J Mica 150pF +5% 
CC45CH1HO30D Ceramic 3pF +0.5pF 


CK45F1H223Z Ceramic 0.022uF +80%—20% 


CK45F1H473Z Ceramic 0.047uF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45SL1H330J Ceramic 33pF +5% 
CC45SL1HO50D Ceramic 5pF +0.5pF 
CC45SL1H100D Ceramic 10pF +0:5pF 
CC45SL1HO50D Ceramic 5pF +0.5pF 
CK45F1H103Z Ceramic O.01pF +80%—20% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 
CC45CG1H100D Ceramic 10pF +0.5pF 


PD14BY2E105J Carbon 1MQ +5% 1/4W 
PD14BY2E101J Carbon 1002 +5% 1/4W 
PD14BY2E105J Carbon 1MQ +5% 1/4W 
PD14BY2E331J Carbon 3302 +5% 1/4W 
PD14BY2E333J Carbon 33k2 +5% 1/4W 
PD14BY2E473J Carbon 47kQ +5% 1/4W 
PD14BY2E102J Carbon 1k +5% 1/4W 


Carbon 
SEMICONDUCTOR 


3SK22(Y) 
2SK19(Y) 
2SC460(B) 


PD14BY2E101J 


VO9-0020-05 
vog-0011-05 
V03-0079-05 


FET 


$D111 
IN60 


Diode 


V11-0053-05 
V11-0051-05 


COIL/VC/TRIMMER 


Oscillator coil 

Ferri inductor 1 mH 
Ferri inductor 22H 
Ferri inductor 1 mH 


L32-0098-05 
L40-1021-03 
L40-2201-03 
L40-1021-03 


Variable capacitor (Small size) 
Ceramic trimmer 


CO3-0001-05 
CO5-0013-15 


VFO Case 


A01-0169-23 


Indication tape 


B42-0010-04 


C01-0169-05 Variable capacitor 


Shaft coupling 
Dial mechanism 


D22-0011-05 
D40-0205-05 


2P plug socket 


E08-0204-05 


E13-0101-05 1P pin jack 
E22-0207-05 Lug plate 
E£23-0021-04 Terminal x 5 


VFOcover 
VFO shield plate 
VFO box 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


GO3-0009-04 


Spring 


22 


fom |i 


aetna] rome 
VFO variable capacitor stopper 
VFO stopper 


(cea J21-0895-03 


J25-1505-13 
_HV_(X43-111.0-00)— —— 
marks| 
CAPACITOR 


CKASE2HIO3P "| ‘Ceramic “O.012F 100%—0%) | | 


RCO5GF2H104J Carbon 100k2 +5% 1/2W 
PD14BY2H684J Carbon 680k2 +5% 1/2W 
RCO5GF2H563J Carbon 56kQ +5% 1/2W 
RCOSGF2H123J Carbon 12kQ +5% 1/2W 


Beas E23-0047-04 Terminal (square) x 6 


RELAY (X43-1190-00) 


marks 


CAPACITOR 


Ci2 C90-0325-05 Electrolytic 2200uF 25WV 
C3 CK45F1H473Z Ceramic 0.04uF -+80%—20% 
C4,5 CK45F1H1032Z Ceramic 0.01nF +80%—20% 
C6 CQ92M1H104K Mylar 0.1 uF +10% 


Rt ol RS14AB3D221J | Metal film 2202 +5%  2W Ee. 


SEMICONDUCTOR 


MO 6 HI V11-0418-05 Zener diode BZ-052 ae 


Relay 
Mini connector 


Mini connector 


$51-4031-05 
E40-1413-05 
E40-0613-05 


RECTIFIER (X43-1090-02) 


eat Re- 
CAPACITOR 


CEO2W2C330 Electrolytic 33uF 160WV 
CK45E2H103P Ceramic 0.01pF +100%—0% 


Carbon 410k 
Metal film 4702 
Carbon 1kQ 
Carbon 100k2 
Carbon 100k2 


SEMiCONDUCTOR 


RCO5GF2H474J 
RS14AB3D471J 
RCO5GF2H102J 
RCO5GF2H104J 
PD14CY2E104J 


Diode 
Diode 
Diode 


V11-0282-05 
V11-0285-05 
V11-0290-05 


Terminal (square) x 17 


E23-0047-04 


COIL PACK (X44-1140-00) 


CC45RH1H560J 
CC45RH1H470J 
CC45RH1H560J 
CC45RH1H470J 
CC45RH2H560J 
CC45RH2H390J5 
CC45RH2H330J 
CC45RH1H151JTD 


CC45RH1H101JTD 
CC45SL1H561JTD 


CK45F1H103Z 
CC45RH1H220J 
CC45RH1H221JTD 
CC45RH1H101JTD 
CC45SL1H561JTD 
CC45RH1H330J 
CC45RH1H390J5 
CQ92M1H102J 


CC45RH1H101JTD 
CC45RH2H121JTD 
CC45RH2H330J 
CC45SL1H561JTD 
CK45E2H103P 
CC45SL1H100D 
CK24E2H103P - 


CC45RH1H330J 
‘| CK45F1H103Z 

CC45RH1H390J 
CC45RH1H390J 
CC45HH1H390J 
CC45RH1H390J 
CC45RH2H390J5 
a ee er eed a 


[serene 
PD14CY2E102J 
PD14CY2E223J 
PD14CY2E102J 
PD14CY2E820J 
PD14CY2E472J 
PD14CY12E392J 


L34-0545-05 
L34-0548-05 
L34-0549-05 
L34-0550-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0542-05 
L34-0545-05 
L34-0543-05 


L34-0544-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0552-15 
L34-0553-05 
L34-0554-05 
L34-0555-05 


CAPACITOR 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


Tuning coil 
Tuning coil 
Tuning coil 


PARTS LIST 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 

+5% 

+5% 

+5% 

+ 100% —0% 
+0.5pF 

+ 100% —0% 


+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


ed ee 


L34-0556-05 Tuning coil 21 
: : } DRIVE 
L34-0557-05 Tuning coil 28 


Ferri-indicator 


L40-4711-03 
L34-0558-05 
L34-0559-05 


Trap coil 
Trap coil 


Variable capacitor 


C01-0127-15 


Sprocket x 3 
Sprocket x 3 
Chain ass‘y 


Shaft 


D13-0032-03 
D13-0055-04 
D16-0021-04 


D21-0412-14 


Lug (ground) 
Terminal (square) 

Mini connector x 2 
Connector x 3 


E40-0401-05 


Shield plate x 2 


F10-0399-04 


VC stopper x 2 


J19-0486-04 


Rotary wafer ass’y 


S29-6003-05 


RF (X44-1150-00) 


Pl 


CAPACITOR 


CC45SL1H330J Ceramic 33pF +5% 
CK45F1H103Z. Ceramic 0.01nF +80%—20% 
C90-0262-05 Ceramic 0.047yF +10% 
CK45F1H103Z Ceramic 0.01nF +20% 
CK45K1H102M Ceramic 0.001uF +20% 
C90-0262-05 Ceramic 0.0047 uF + 10% 
CC45SL2H151J Ceramic 150pF +5% 
CQ93M2A473K Mylar 0.047uF +10% 
C91-0022-05 Ceramic 0.001pF +5% 


C90-0262-05 Ceramic 0.047uF +10% 
CK45E2H103P Ceramic 0.01nF -+100%—0% 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CQ93M2A473K Mylar 0.047uF +10% 
CK45E2H103P Ceramic 0.01inF +100%—0% 
C90-0262-05 Ceramic 0.047uF +10% 
CK45F1H103Z Ceramic 0.01inF +80%—20% 


C90-0162-05 Ceramic 0.047pF +10% 
CC45SL1H100D Ceramic 10pF +0.5pF 
CK45F1H103Z Ceramic O.01pF +80%—20% 
CC45RH1H120J Ceramic 12pF +5% 
CC45RH1H390J Ceramic 39pF +5% 
CK45F1H1032Z Ceramic O.01nF +80%—20% 
C90-0262-05 Ceramic 0.047uF +10% 
CK45F1H103Z Ceramic 0O.01nF +80%—20% 


C90-0262-05 Ceramic 0.0474F +10% 
CK45D1H102M Ceramic 0.001nF +20% 
CK45F1H103Z Ceramic O0.0inF +80%—20% 
CQ93M2A224M Mylar 0.22uF +20% 
CK45D1H102M Ceramic 0.01inF +20% 
C90-0262-05 Ceramic 0.047uF +10% 


CEO4W1HOI1O0(RL) Electrolytic 1uF 50WV 


PARTS LIST 


No. No. Descripti Re- 
Seer eter al a 


CEO4W1HR47(RL) | Electrolytic 0.47uF SEMICONDUCTOR 


C90-0262-05 Ceramic 0.047 uF soe V09-0057-05 FET 3SK41(L) 
V0O9-0057-05 FET 3SK41(L) 

CK45F1H103Z Ceramic 0.01uF + 80% — 20% V03-0123-05 Transistor 2SC733(Y) 

Gare ee 0 Ceramic  0.047"F 10% V03-0450-05 Transistor 2SC1515(K) 


FET 3SK41(L) 


Ceramic 22pF +5% VO9-0577-05 


Ceramic 15pF +5% 


CC45SL1H220J 
CC45SL1H150J 


Zener diode WZ-090 


CK45F1H103Z Ceramic 0.01nF +80%—20% V11-0240-05 
'CK45E2H103P Ceramic 0.01pF +100%—0% V11-0219-05 Diode VO6B 
V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 1S1555 
PD14CY2E101J Carbon 1002 V11-0414-05 Diode 1S2588 
PD14CY2E104J Carbon 100k V11-0076-05 Diode 1S1555 
PD14CY2E471J Carbon 4702 V11-0250-05 Zener diode WZ-090 


V11-0219-05 Diode VO6B 


Carbon 8.2k02 +5% 1/4W 
Carbon 6.8k2 +5% 1/4W 
Carbon 27k2 +5% 1/4W 
Carbon 33k2 +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 822 +5% 1/4W 
Carbon 682 +5% 1/2W 
Carbon 562 +5% 1/4W 
Carbon 82k2  +5% 1/2W 
Carbon 3.9k2 +5% 1/2W 
Carbon 8.2k2 +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 39k2 +5% 1/4W 
Carbon 3.9k2 +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
5602) 


PD14CY2E822J 
PD14CY2E682J 
PD14CY2E273J 
PD14CY2E333J 
PD14CY2E104J 
PD14CY2E820J 
RCO5GF2H680J 
PD14CY2E563J 
RCO4GF2H823J 
RCOS5GF2H392J 
PD14CY2E822J 
PD14CY2E472J 
PD14CY2E393J 
PD14CY2E392J 
PD14CY2E472J 
PD14CY2E561J5 


Ferri-indicator 150uH 
Ferri-indicator 470uH 
Ferri-indicator 150uH 
Heater choke 0.22uH 
Ferri-indicator 0.47uH 
Ferri-indicator 150yuH 


L40-1511-03 
L40-4711-03 
L40-1511-03 
L33-0074-05 
L40-4782-02 
L40-1511-03 


L34-0527-05 Tuning coil 
L34-0524-05 Transformer (wide range) 


fyi | v40- 0114-00 Tube 12BY7A 


R92-0150-05 Short jamper x 2 
R92-0152-05 Short jamper 


Carbon 


Carbon 33k2 
Carbon 12kQ2 +5% 1/4W 
Carbon 100kQ +5% 1/4W 
Carbon 12k29 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 2202 +5% 1/4W 
Carbon 39k2 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
Carbon 47k2 +5% 1/4W 
Carbon 2.2kQ +5% 1/4W 
Carbon 1.8k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 1.8kQ2 +5% 1/4W 
Carbon 479 +5% 1/4W 
Carbon 470kQ +5% 1/4W 
Carbon 1M2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 3302 


PD14CY2E333J 
PD14CY2E123J 
PD14CY2E104J 
PD14CY2E123J 
PD14CY2E101J 
PD14CY2E221J 
PD14CY2E393J 
PD14CY2E474J 
PD14CY2E473J 
PD14CY2E222J) 
PD14CY2E182J 
PD14CY2E102J 
PD14CY2E182J 
PD14CY2E470J 
PD14CY2E474J 
PD14CY2E105J 
PD14CY2E103J 
PD14CY2E331J 


Type U, Wafer pin 


E40-1026-05 


Tube socket 
Terminal (square) 
Connector 


E10-1902-05 
E23-0047-04 
E40-0406-05 


Shield case 


F11-0249-05 


IF (X48-1150-00) 


ee 


CAPACITOR 
Ceramic 220pF +5% 


CC45SL1H221J 


PD14CY2E103J =| Carbon =—10ka2 CC45SL1H100D |Ceramic 10pF  +0.5pF 
PD14CY2E274J) | Carbon 270k2 +5% 1/4W CoaRstl0s06 ICAU, Gane +£0.25pF 
PD14CY2E103J | Carbon 10k2 +5% 1/4W SoA nGL ION eerie cent ioe Me 
RCOS5GF2H225J | Carbon 2.2MQ2 +5%  1/2W ceaeeauneee Ceramic O0.01uF +80%—20% 
PD14CY2E101J | Carbon 1002 +5% 1/4W wea NaeteO Pectrolyic 10s une TEV 


Carbon 100kQ2. +5% 1/4W 
Carbon 150k2 +5% 1/4W 
Carbon 180k2 +5% 1/4W 


PD14CY2E104J 
i 01 — 20% 
PD14CY2E154J Ceramic 0.01inF +80% 


PD14CY2E184J 


CK45F1H103Z 


Ceramic 0.022uF 25WV 


C90-0254-05 


POU SEYAEAT ASST eceeae ae Sic CK45F1H103Z Ceramic, _0.01uF. 1 + 80%— 20% 
C90-0254-05 Ceramic 0.022nF 25WV 
PD14CY2E1 
Lehn iran pia i, jexine Gaby, CK45F1H103Z Ceramic  O.01nF-. +80%—20% 
hgh * C90-0254-05 Ceramic  0.022uF 25WV 


Carbon 2:2kQh 245% 1/4W 
Carbon 472 +5% 1/4W 


Carbon 470k2 +5% 1/2W 
4702 


PD14CY2E222J 
PD14CY2E470J 


RCO5GF2H474J 
PD14BY2B470J 


Ceramic 0.022uF 25WV 
Ceramic 47pF +5% 
Ceramic 0.01nF +80%—20% 


C90-0254-05 
CC45SL1H470J 
CK45F1H103Z 


Carbon 
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PARTS LIST 


ite Re- eras Re- 
Ref. No. Part i D 


C90-0254-05 Ceramic 0.022uF 25WV C100 CQ92M1H153K Mylar 0.015uF +10% 
CC45SL1H470J Ceramic 47pF +5% C101 CEO4W1E4R7(RL) | Electrolytic 4.7uF 25WV 
C102 C90-0162-05 Ceramic 0.047.F 25WV 
C103 CEO4W1A470(RL) | Electrolytic 47uF 10WV 
C104 CEO4W1HO10(RL) | Electrolytic 1uF 50WV 
C105 CEO4W1H3R3(RL) | Electrolytic 3.3uF 50WV 
C106 CEO4WE4R7(RL) Electrolytic 4.7uF 25WV 
C107,108] CEO4W1HO10(RL) | Electrolytic 1uF 50WV 
C109 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
C110 CK45F1H103Z Ceramic O0.01pF +80%—20% 


Ceramic 0.01pF +80%—20%| 
Ceramic 0.047uF 25WV 
Ceramic 0.022uF 25WV 
Ceramic 10pF +0.5pF 
Ceramic 0.022uF 25 WV 
Ceramic 0.001pF +20% 
Ceramic 100pF +5% 

Ceramic 0.01uF +80%—20% 
Ceramic 0.022uF 25WV 


CL45F1J103Z 
C90-0262-05 
C90-0254-05 
CC45SL1H100D 
C90-0254-05 
CK45P1H102M 
CC45SL1H101J 
CK45F1H103Z 


C90-0254-05 


Ceramic 0.047uF 25WV 
Ceramic 0.022uF 25WV 
Ceramic 0.01ipF +80%—20% 
Ceramic 0.022uF 25WV 
Electrolytic -1uF 50WV 
Electrolytic 10uF 16WV 
Ceramic 0.047uF 25WV 

Mylar 0.001pF +10% 
Ceramic 0.047uF +5%. 
Ceramic 150pF +5% 

Ceramic 150pF +5% 

Ceramic 10pF +0.5pF 
Ceramic 22pF +5% 


C90-0262-05 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CEO4W1HO10(RL) 
CEO4W1C100(RL) 
C90-0262-05 
CO92M1H102K 
C90-0262-05 
CC45RH1H151J 
CC45PG1H151J 
CC45SL1H100D 
CC45SL1H220J 


C111 
C112~116 
C117 

C118 

Ci 9120 
C121 
C122 
C123 
C124 
C125 
C127 
C128 
C129 


Ceramic 0.01npF +80%—20% 
Ceramic 1pF 50WV 

Ceramic 0.01npF +80%—20% 
Ceramic 0.001nF +20% 

Ceramic 0.0inF +80%—20% 
Ceramic 0.022uF 25WV 
Ceramic 0.01pF +80%—20% 
Ceramic 3pF +0.25pF 


CK45F1H103Z 
CEO4W1HO010 
CK45F1H103Z 


CK45D1H102M 
CK45F1H103Z 
C90-0254-05 
CK45F1H103Z 
CC45SL1HO30C 


Ceramic 0.22uF 25WV 
Ceramic 0.001pF +20% 
Ceramic 330pF +5% 

Ceramic 0.022uF 25WV 
Ceramic 0.01nF +80% —20% 
Ceramic 1pF +0.25pF 
Ceramic 47pF +5% 

Ceramic 0.022uF 25WV 

1OOpF 


C90-0254-05 
CK45D1H102M 
CC45SL1H331J 
C90-0254-05 
CK45F1H103Z 
CC45SL1HO10C 
CC45SL1H470 
C90-0254-05 
CC45SL1H101J 


Mylar 0.01pF +10% 
Ceramic 0.022uF 25WV 
Ceramic 22pF +5% 
Ceramic 100pF +5% 
Electrolytic 1uF 50WV 


CQ92M1H103K 
C90-0254-05 

CC45SL1H220J 
CC45SL1H101J 
CEO4W1H010 


C130,131, 
C132 
C133 
C134 
C135 


Ceramic 


Electrolytic 47uF 4.7 uF 
Ceramic O0.01npF +80%—20% 
Ceramic 0.022uF 25WV 


CEO4W1E4R7 
CK45F1H103Z 
C90-0254-05 


C138 
C139 
C140 


Ceramic 10pF +0.5pF 
Electrolytic 10uF 16WV 
Mylar 0.01nF +10% 
Electrolytic 1F 50WV 
Ceramic 0.001nF +20% 
Electrolytic 33uF 16WV 
Ceramic 0.022uF 25WV 
Ceramic 47pF +5% 

Ceramic 220pF 


CC45SL1H100D 
CEO4W1C100 


CQ92M1H103K 
CEO4W1C010 
CK45D1H102M 
CEO4W1C330 
C90-0254-05 
CC45SL1H470J 
CC45SL1H221J 


Electrolytic 47uF 16WV 
Ceramic 47pF +5% 


CEO4W1C470 
CC45SL1H470J 


C141 
| C142 


Electrolytic 1uF 50WV 


Ceramic 68pF +5% 
Ceramic 0.001nF +80%—20% 


Ceramic 10pF +0.5pF 
0.047uF +80%—20% 


CEO4W1H010 


CC45CH1H680J 
CK45F1H103Z 


CC45SL1H100D 
CK45F1H473 


C144 


C145 
C146 


C147 
C148 


Ceramic 0.022uF 
Ceramic 0.01nF +80%—20% 


C90-0254-05 


CK45F1H103Z RESISTOR 


CEO4W1H010 Electrolytic 1F 5OWV : 
:CEO4W1HO10(RL) | Electrolytic 1pF 50WV PD14CY2B102J Carbon —1ks2 +5% 1/8W 


Carbon 47k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W. 
Carbon 3.9k2 +5% | 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 47kQ +5% 1/8W 
Carbon 


PD14CY2B472J 
PD14CY2B102J 
PD14CY2B392J 
PD14CY2B221J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B221J 


Ceramic 0:01nF +80%—20% 
Ceramic 0:001uF +20% 
Ceramic 47pF +5% 


CK45F1H103Z 
CK45D1H102M 


CC45SL1H470J 


Ceramic 0.022uF 25WV 
Ceramic O.01pF +80%—20% 
Ceramic 22pF +5% 

Ceramic 0.01nF +80%—20% 
Ceramic 100pF +5% 

Ceramic 0.047uF 25WV 
Ceramic 0.022uF 25WV 


C90-0254-05 
CK45F1H103Z 
CC45UJ1H220J 
CK45F1H103Z 
CC45SL1H101J 
C90-0245-05 
C90-0262-05 


Carbon 
Carbon 


Carbon 
Carbon 47k? +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 3.9k2 +5% 1/8W 


PD14CY2B392J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B392J 


Ceramic O0.01pF +80%—20% 


CK45F1H103Z 


CC45SL1HO50D Ceramic 5pF +0.5pF 
CC45SL1H101J Ceramic 100pF +5% PD14CY2B103J Carbon 10kQ +5% 1/8W 
CEO4W1 HO10 Electrolytic 1uF 50WV PD14CY2B123J Carbon 12k +5% 1/8W 


Carbon 47k2 +5% 1/8W 
Carbon 


PD14CY2B473J 


Electrolytic 330uF 10WV 
PD14CY2B102J 


Ceramic 47pF +5% 


C91-0404-05 
CC45SL1H470J 


Carbon 
Carbon 


PD14CY2B101J 
PD14CY2B153J 


Electrolytic 1uF 5OWV 


CEO4W1HO010 
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PARTS LIST 


ps: Re- 


PD14CY2B122J Carbon 1.2k2 +5%  1/8W R91 PD14CY2B102J Carbon 1k2 +5%  1/8W 
PD14CY2B152J Carbon 1.52  +5% 1/8W R92 PD14CY2B331J ‘Carbon 3302 +5% 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W R93,.94 |PD14CY2B223J Carbon 22k2 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W R95 PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B473J Carbon 47k2 +5% 1/8W R96 PD14CY2B102J Carbon = 1k2 +5%  1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W R97 PD14CY2B183J Carbon 18kQ2 +5% 1/8W 
PD14CY2B101J Carbon 1002 R98 /PD14CY2B153J lCarbon 15k2. «= +5% ~=—-1/8W 

R99 PD14CY2B683J Carbon 68k2 +5% 1/8W 


PD14CY2B223J Carbon 22k2 


j;PD14CY2B103J R100 


‘PD14CY2B274J 


Carbon 10k22 
Carbon 270k +5% 1/8W 


PD14CY2B471J Carbon 4702 +5% 1/8W R101 PD14CY2B102J Carbon 1kQ +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W R102 PD14CY2B221J |\Carbon 2202 +5% 1/8W 
PD14CY2B472J Carbon 4.7kQ +5% 1/8W R103,104,|PD14CY2B331J Carbon 3302 +5% 1/8W 
PD14CY2B682J Carbon 6.8kQ +5% 1/8W PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
jPD14CY2B102J Carbon 1kQ +5% 1/8W PD14CY2B102J Carbon 1k +5% 1/8W 
PD14CY2B472J ‘Carbon 4.7k2 +5% 1/8W PD14CY2B471J 4702 

PD14CY2B102J Carbon 1kQ +5% 1/8W 

PD14CY2B123J Carbon 12k2 +5% 1/8W PD14CY2B123J Carbon 12k2 +5% 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W PD14CY2B103J Carbon 10k +5% 1/8W 
PD14CY2B333J Carbon 33k +5% 1/8W PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
PD14CY2B683J Carbon 68k2 +5% 1/8W PD14CY2B102J Carbon 1k2Q +5% 1/8W 
PD14CY2B102J Carbon 1kQ +5% 1/8W PD14CY2B470J Carbon 4702 +5% 1/8W 
PD14CY2B471J5 Carbon 4702 +5% 1/8W PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B333J Carbon 33k2 .116|PD14CY2B471J Carbon 4702 +5% 1/8W 


Carbon 4.7k2 +5% 1/8W 
Carbon 100kQ +5% 1/8W 
Carbon 22k2 +5% 1/8W 


PD14CY2B472J 
PD14CY2B104J 
PD14CY2B223J 


PD14CY2B103J Carbon 10kQ 


PD14CY2B222J Carbon = =2.22 +5% 1/8W 

PD14CY2B224J Carbon 220k2 +5% 1/8W PD14CY2B562J 5.6k2 

PD14CY2B222J Carbon 2.2k2 +5% 1/8W 

PD14CY2B154J Carbon 150k2 +5% 1/8W PD14CY2B102J 1kQ 

PD14CY2B333J Carbon 33k +5% 1/8W PD14CY2B473J Carbon 47kQ +5% 1/8W 


Carbon 2202 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 3.9k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 3.32 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 100kQ +5% 1/8W 
470kQ 


PD14CY2B221J 
PD14CY2B562J 
PD14CY2B392J 
PD14CY2B102J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B474J 


Carbon 3302 +5% 1/8W 
Carbon 1.52 +5% 1/8W 
Carbon 110kQ +5% 1/8W 
Carbon 27kQ +5% 1/8W 
Carbon 22k2 +5% 1/8W 


PD14CY2B331J 
PD14CY2B152J 
PD14CY2B104J 
PD14CY2B273J 
PD14CY2B223J 


Carbon = 1k +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 220k2 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 2.2MQ2 +5% 1/2W 
Carbon 10kQ +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 68k2 +5% 1/8W 
5602 


PD14CY2B102J 
PD14CY2B103J 
PD14CY2B224J 
PD14CY2B222J 
RCO5GFH225J 

PD14CY2B103J 
PD14CY2B332J 
PD14CY2B683J 
PD14CY2B561J 


Carbon 3302 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 2.2k29 +5% 1/8W 
Carbon 22kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
1002 


PD14CY2B331J 
iPD14CY2B101J 
PD14CY2B222J 
PD14CY2B223J 
PD14CY2B471J 
PD14CY2B104J 
PD14CY2B101J 


Carbon 


Carbon 4702 +5% 1/8W 
Carbon 332 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 470k2 +5% 1/8W 
Carbon 270k2 +5% 1/8W 
Carbon 390k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
1kQ 


PD14CY2B471J 
PD14CY2B330J 
PD14CY2B221J 
PD14CY2B474J 
PD14CY2B274J 
PD14CY2B394J 
PD14CY2B221J 
PD14CY2B102J 


Carbon 1k2Q +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 47k2 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 272 +5% 1/8W 


Carbon 8.2k2 +5% 1/8W 
Carbon 47k2 +5% 1/8W 


Carbon 472 +5% 
470kQ 


PD14CY2B102J 
PD14CY2B102J 
PD14CY2B561J 
PD14CY2B102J 
PD14CY2B472J 
PD14CY2B103J 
PD14CY2B221J 
R149,150 |PD14CY2B270J 


PD14CY2B822J 
PD14CY2B473J 


PD14CY2B470J 
PD14BY2E474J 


Carbon 


‘Carbon 2.7k2 +5% 1/8W 
Carbon 100kQ2 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 5.62 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
150kQ 


PD14CY2B273J 
PD14CY2B104J 
PD14CY2B103J 
PD14CY2B104J 
PD14CY2B223J 
PD14CY2B101J 
PD14CY2B102J 
PD14CY2B562J 
PD14CY2B103J 
PD14CY2B154J 


SEMICONDUCTOR 


3SK35GR 

FET 2SK19(GR) 
Transistor 2SA495(Y) 
Transistor 2SC733(Y) 
FET 2SK19(GR) 


V09-0036-05 
VO9-0012-05 
V01-0027-05 
V03-0123-05 
VO9-0012-05 


Carbon 
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PARTS LIST 


2SC460(B) L34-0202-05 Oscillator coil 


Transistor 


C05-0030-05 Ceramic trimmer 
C05-0048-05 Ceramic trimmer 
CO5-0009-05 Ceramic trimmer 
C05-0030-05 Ceramic trimmer 


Transistor 2SC733(Y) 
Transistor 2SC460(B) 
FET 2SK19(GR) 
Transistor 2SC733(Y) 
Transistor 2SC460(B) 
Fen 3SK35(GR) 
Transistor 2SC1000(GR) 
Transistor 2SC733(Y) 


V03-0123-05 
V03-0079-05 
Vv09-0012-05 
V03-0123-05 
V03-0079-05 
V09-0036-05 
V03-0299-05 
V03-0123-05 


L72-0038-05 Ceramic filter 
CRYSTAL QUARTZ 


x1 L77-0499-05 NB filter 
X2 L77-0500-05 NB filter 


Transistor 2SC1000(GR) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 
Transistor 2SA495(Y) 
Transistor 2SC945(R) 
2SC733(Y) 


V03-0299-05 
V03-0270-05 
V03-0079-05 
V01-0037-05 
V03-0270-05 
V03-0123-05 


MISCELLANEOUS 


L71-0023-05 Crystal quartz filter SSB8.83MHz 
E23-0046-04 Terminal (square) 

E23-0047-04 Terminal (square) x 5 
E40-0714-05 Mini-connector 

E40-0512-05 Mini-connector 

E40-1714-05 Mini-connector 


Transistor 


Diode 1S1587 


V11-0370-05 


V11-0051-05 Diode IN60 
V21-0004-05 ieristot MV-13 E40-1414-05 Mini-connector 
V11-0051-05 Diode IN6O 
V11-0076-05 Diode 1S1555 J21-1499-04 PC board stopper (A) 
V11-0240-05 Zener diode WZ090 Sf AL Lestat Pe board stopperiB} 
V11-0076-05 Diode 1S1555 J21-0501-04 PC board stopper (C) 
V11-0370-05 Diode 1$1587 , 
V11-0051-05 Diode IN6O 

AF-AVR (X49-1080-00) 


Diode 1S1555 


V11-0076-05 


Diode IN60 


V11-0051-05 


oS Se eS 
marks 


V11-0240-05 Zener diode WZ090 

V11-0076-05 Diode 1S1555 

V11-0370-05 Diode 1$1587 CAPACITOR 

V11-0076-05 Diode 1S$1555 CEO4W1C221 Electrolytic 220u.F  16WV 


Mylar 0.027uF +10% 
Ceramic 470pF +10% 
Mylar 0.027uF +10% 


CQ92M1H273K 
CK45B1H471K 


POTENTIOMETER 


R12-3025-05 Fixed resistor 10k CQ92M1H273K 
R12-7013-05 Semi-fixed resistor 500k CEO4W1E4R7 Electrolytic 4.7uF 25WV 
R12-1012-05 Semi-fixed resistor 1kQ CQ92M1H273K Mylar 0.027uF +10% 
R12-4015-05 Semi-fixed resistor 50k2 CQ92M1H473K Mylar 0.047uF +10% 
R12-0401-05 Semi-fixed resistor 1002 CEO4W1C100 Electrolytic 10uF 16WV 
R12-0045-05 Semi-fixed resistor 1002 

R12-3025-05 Semi-fixed resistor 10kQ CEO4W1HR47 Electrolytic 0.47nF 5OWV 


Mylar 0.01nF +10% 
Electrolytic 10uF 16WV 
Ceramic 0.01nF +80%—20% 
Mylar 0.1 uF +10% 
Electrolytic 1uF 50WV 
Ceramic 100pF +5% 

Ceramic 0.01nF +80%—20% 


CQ92M1H103K 
-CEO3W1C100 
CK45F1H103Z 
CQ92M1H104K 
CEO4W1HO010 
CC45SLH101J 
CK45F1H103Z 


COIL/TRIMMER/FILTER 


L40-1511-03 Ferri inductor 
L40-1021-03 Ferri inductor 
L40-1511-03 Ferri inductor 
L40-1511-03 Ferri inductor 
L40-1511-03 Ferri inductor 
L40-1021-03 Ferri inductor 
L40-4711-03 Ferri inductor 
L40-1021-03 Ferri inductor 


Electrolytic 1uF 50WV 
Mylar 0.0047ynF +10% 


CEO4W1H010 
CQ92M1H472K 


ec he se (ibe CEO04W1C100 Electrolytic 10uF § 16WV 
CEO4W0J101 Electrolytic 100uF  6.3WV 
i CC45SL1H470J [Ceramic 47pF  +5% 
aeicece Lae CQ92M1H473K __| Mylar 0.047uF +10% 
elitcos os mA ee, CEO4W1A470 Electrolytic 47nF | 10WV 
dase CC45SL1H101J [Ceramic 100pF +5% 
tseease 08 qunielcon CEO4W1C221 Electrolytic 220uF  16WV 
sone eee Woe ees CK45F1H103Z Ceramic O0.01nF +80%—20% 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


L34-0536-05 
L34-0535-05 
L34-0536-05 
L34-0567-05 


Electrolytic 0.47uF +10% 
Mylar 0.047uF +10% 
Ceramic 330pF +10% 


CEO4W2HR47 


CQ92M1H473K 
CK45B1H331K 


RESISTOR 


PD14CY2E103J  |Carbon 10k2 +5% 1/4W 
R3 PD14CY2E473J) [Carbon _47k2 +5% —1/4W 
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Tuning coil 
Tuning coil 
Tuning coil 


L34-0539-05 
L34-0540-05 
L34-0539-05 


PARTS LIST 


FO1-0242-04 IC heat sink 
FO1-0243-04 AVR heat sink 


PD14CY2E221J | Carbon 2200 1/4W 
PD14CY2E102J Carbon = 1k2 a 1/4W 
PD14CY2E562J | Carbon 5.6k2 +5% 1/4W 
PD14CY2E472) | Carbon 4.7k2 +5%  1/4W 
PD14CY2E103U | Carbon 10k2 +5%  1/4W FIX-VOX (X50-1350-00) 
PD14CY2E332J | Carbon 3.3k2 +5%  1/4W 


Carbon 1.82 +5% 1/4W 


PD14CY2E182J Ref. No. Parts No. Description 


Carbon 10kQ +5% 1/4W 


PD14CY2E103J 
Ceramic 22pF +5% 


CC45CH1H220J5 


PD14CY2E102) | Carbon 1k2  +5% 1/4W 
PD14CY2E332J Carbon 3.3k2 +5% 1/4W CK45F1H103Z Ceramic O0.01nF +80%—20% 
PD14CY2E103) | Carbon 10k2 +5% 1/4W c6 CC45CH1H270J |Ceramic 27pF +5% 
PD14CY2E223J | Carbon 22k2 +5% 1/4W C7 CK45F1H103Z Ceramic 0.01pF +80%—20% 
PD14CY2E562J) | Carbon 5.6k2 +5% 1/4W c8 CC45CH1H330J | Ceramic 33pF  +5% 
PD14CY2E273U | Carbon 27k2 +5% 1/4W cg CC45CH1H680J | Ceramic 68pF  +5% 
PD14CY2E392U | Carbon 3.9k2 +5%  1/4W C10 CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E222J | Carbon 2.2k2 +5% 1/4W c11 CC45CH1HOSOD | Ceramic 5pF +0.5pF 
PD14CY2E221J | Carbon 2200 C12 CC45CH1HO70D_ | Ceramic 7pF +0.5pF 

C13.14 | CC45CH1H120) | Ceramic 12pF  +5% 
PD14CY2E222J | Carbon 2.2k2 +5% 1/4W C15 CK45F1H473zZ Ceramic 0.047uF +80%—20% 
PD14CY2E821J | Carbon 8202 +5%  1/4W c16.17_ | CK45F1H1032Z Ceramic “O.0ipF | “-80%=520% 
PC14CY2E471J | Carbon 47082 +5% 1/4W C18 CEO4W1H010 Electrolytic 1nF 5OWV 
PC14CY2E682J Carbon 6.8k2 +5% 1/4W C19 CK45B1H331K Ceramic 330pF +10% 
PC14CY2E473) ~| Carbon = 47k2 > 5% 1/4W C20 CEO4W1H3R3 Electrolytic 3.3.F | 50WV 
PC14CY2E102J Carbon 1k2 +5% 1/4W 
PC14CY2E392J | Carbon 3.9k2 +5% 1/4W a erase: Alene ee onc 
PC14CY2E471J | Carbon 4702 +5% 1/4W ae reach AER ate 
PC14CY2E222J Carbon = 2.2k0 C23 CEO4W1H3R3 Electrolytic 3.3uF | 50WV 

C24 CK45F1H103Z Ceramic O0.01nF +80%—20% 
PCI4CY2E212J Carbon = 2.7k2 45% = 1/4W C25 CEO4W1HR47 Electrolytic 0.47uF 50WV 
PCI4CY2E222J Carbon 2.22 +5% 1/4W C26 CEO4W1C221(RL) | Electrolytic 220uF 16WV 
PC14CY2E821J | Carbon 82082 +5% 1/4W a ea one EOE Si ape gf 
PCI4CY2E471J | Carbon 4702 45% —1/4W C28 CEO4W0J470 Electrolytic 47uF  6.3WV 
PC1ACY2E331J Carbon 3302 +5%  1/4W c29 CK45F1H223Z Ceramic  0.022uF +80%—20% 
PC14CY2E683 Carbon 68k =+5% = 1/4W C30 CEO4W1H3R3 Electrolytic 3.3.F | 50WV 
PC14CY2E103J | Carbon 10k2 +5% 1/4W 
RS14AB3A680) | Metal film 682 = +5% = 1W 31 CQ92M1H472K | Ceramic 0.01uF + +80%—20% 
PD14CY2E224J) | Carbon 220k +5%  1/4W Ye Cebaaudae ee N Eon 
PD14CY2E820) | Carbon 8202 C33 CEO4W1C100(RL) | Electrolytic 10uF  16WV 

C34~37|CO92M1H123K | Mylar 0.012uF +10% 
PD14CY2E332J | Carbon 3.3k2 5% =—1/4W C38 CK45F1H223Z Ceramic  0.022uF +80%—20% 


PD14CY2E472) =| Carbon = 4.7k2 = 5% =—1/4W 39 CK45F1H473zZ Ceramic 0.047uF +80%—20% 
PD14CY2E223J Carbon 22k2 +5% 1/4W eMbenitoss : 

PD14CY2E103J Carbon 10k2 +5% 1/4W Ceramic O-Olur er 80% 20% 
PD14CY2E563J Carbon 56kK2 +5%  1/4W 

PD14CY2E472J Carbon 4.7kQ +5% 1/4W PD14CY2E473J Carbon 47kQ 


Carbon 1kQ +5% 1/4W 
Carbon 100k2. +5% 1/4W 


PD14CY2E102J 
PD14CY2E104J 


SEMICONDUCTOR 


V03-0299-05 Transistor 2SC1000(GR) oA acy 
CS ene a aE D14CY2E101J | Carbon 10022 
V03-0099-05 Transistor 2SC372 

PD14CY2E333J) | Carbon 33k? +5%  1/4W 


Transistor 2SA496 


Carbon 472 +5% 1/4W 
Carbon 10022 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 4.72 +5% 1/4W 
Carbon 47kQ +5% 1/4W 
Carbon 56k2 +5% 1/4W 
Carbon 330k2 +5% 1/4W 
Carbon 1kQ 


V11-0113-05 

PD14CY2E473J 
PD14CY2E101J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E472J 
PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 
PD14CY2E102J 


Diode 181555 
Diode 1N60 
Zener diode WZ-061 


V11-0076-05 
V11-0051-05 
V11-0243-05 


POTENTIOMETER/COIL 


Semi-fixed resistor 50k2 
Semi-fixed resistor 10k{ 
Semi-fixed resistor 47k 
Semi-fixed resistor 5002 


R12-4020-05 
R12-3036-05 
R12-3004-05 
R12-0042-05 


Carbon 5.6k2 +5% 1/4W 
Carbon 68k22 +5% 1/4W 
Carbon 2.2k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 10k2  +5% 1/4W 
Carbon 15kQ +5% 
Carbon 4.7kQ 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


Ferri inductor 3.3uH 


L40-3391-03 


Mini-connector 
Mini-connector 


E40-0613-05 
E40-1113-05 
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PARTS LIST 


Aes: Re- Re- 


PD14CY2E102J Carbon 1kQ +5% 1/4W CC45CH1H151J Ceramic 150pF +5% 
PD14CY2E472J Carbon 4.7k2  +5% 1/4W CC45CH1H101J Ceramic 100pF +5% 
PD14CY2E471J 4702 CC45CH1H330J Ceramic 33pF +5% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 
CC45CH1H390J Ceramic 39pF +5% 
CC45CH1H330J5 Ceramic 33pF +5% 
CC45SL1H101J5 Ceramic 100pF +5% 
CC45SL1H221K Ceramic 220pF +10% 


Carbon 


Carbon 4.72 +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 10kQ +5% 1/4W 
Carbon 4702 +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 22k2 +5% 1/4W 
Carbon 330k +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 470kQ +5% 1/4W 
270k2 


PD14CY2E4R7J 
PD14CY2E472J 
PD14CY2E103J 
PD14CY2E47 1J 
PD14CY2E104J 
PD14CY2E223J 
PD14CY2E334J 
PD14CY2E472J 
PD14CY2E474J 
PD14CY2E274J 


Ceramic 47pF +10% 
Ceramic 5pF +0.5pF 
Ceramic 0.047uF +80%—20% 
47pF +5% 


CC94SL1H470K 
CC94SL2HO50D 
CK45F1H473Z 


CC45CH1H470J5 


Ceramic 


RESISTOR 


Carbon 


Carbon 47kQ 
Carbon 10k2 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 47kQ2 +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 220k2 +5% 1/4W 
Carbon 1MQ +5% 1/4W 
Carbon 4.7k2 


PD14CY2E473J 
PD14CY2E103J 
PD14CY2E101J 
PD14CY2E473J 
PD14CY2E472J 
PD14CY2E224J 
PD14CY2E105J 
PD14CY2E472J 


Carbon 22k2 +5% 1/4W 
Carbon 1k +5% 1/4W 
Carbon 1MQ +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 10kQ +5% 1/4W 
Carbon 120k2 +5% 1/4W 
Carbon 10k +5% 1/4W 
10k2 


PD14CY2E223J 
PD14CY2E102J 
PD14CY2E105J 
PD14CY2E104J 
PD14CY2E103J 
PD14CY2E124J 
PD14CY2E103J 
PD14CY2E103J 


Carbon 


SEMICONDUCTOR 
2SC373 


SEMICONDUCTOR 


FET 2SK19(GR) 
Transistor 2SC460(B) 
Transistor 2SC733(Y) 
Transistor SA562(Y) 

Transistor 2SC733(Y) 
Transistor 2SA562(Y) 
Transistor 2SC733(Y) 
Transistor 2SC735(Y) 


V03-0042-05 Transistor 


VO9-0012-05 
V03-0079-05 
V0O3-0123-05 
V01-0032-05 
V03-0123-05 
V0O1-0032-05 
V03-0123-05 
V03-0241-05 


V11-0051-05 Diode IN60 


Ferri inductor 


L40-1235-05 


Ceramic trimmer 50pF 


CRYSTAL QUARTZ 


Socket (Crystal) 
Terminal x 6 


CO5-0029-05 


Diode 181587 
Vari-cap diode 181658-3 
Diode 1N60 

Diode 181555 
Diode 1N60 

Diode 1$1555 
Diode 1N60 

Zener diode WZ-13 
Diode 181555 
Zener diode WZ-061 


V11-0370-05 
V11-0293-05 
V11-0051-05 
V11-0076-05 
V11-0051-05 
V11-0076-05 
V11-0051-05 
V11-0297-05 
V11-0076-05 
V11-0297-05 


E18-0401-05 
E23-0005-04 


INDICATOR (X54-1180-00) 


ae Re- 


V11-0076-05 Diode 181555 
TRANSFORMER 
T1 L13-0001-05 Input transformer RESISTOR 
T2 L12-0013-05 Oscillation transformer R1 ?D14BY2E471J Carbon 4702 1/4W 


C05-0030-15 Ceramic trimmer 20pF ta SEMICONDUCTOR 


MARKER (X52-0005-01) VOX-VR (X54-1190-00) 


ne Re- Re- 
fracne J rome [pi 


CAPACITOR CAPACITOR 


}c1 | cmeamiHi03K Mylar O0.01uF + 10% pes fcr [kasi 1032 Gelemie a OO ink +80%- 20%] | 
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Crystal quarts socket 


E18-0401-05 


R92-0150-05 Short jamper 


Mini-connector 
Mini-connector 
Mini-connector 


E40-1413-05 
E40-0613-05 
E40-1413-05 


Terminal x 3 
Insulator x 2 


E23-0040-04 
F20-0501-04 


PARTS LIST 


ites Re- 
CZ 


POTENTIOMETER 


ape Re- 


CC45TH1HO30C Ceramic 3pF +0.25pF 


M , + 
RO1-6013-05 250k90(B) VOX DELAY a4 seth dies: 4 lode Alig 38 AM 
R01.0043.05 30008) ANTI VOX CK45F1H103Z Ceramic 0.0inpF +80%—20% 
CK45B1H471K | Ceramic 470pF +10% 


RO1-4025-05 50k(2(B) VOX GAIN 


CC45CH1H270J Ceramic 27pF +5% 
C90-0262-05 Ceramic 0.047uF 25WV. 
FINAL (X56-1200-00) CK45F1H103Z Ceramic 0.01nF +80%—20% 
CC45SL1H151K Ceramic 150pF +10% 


Ceramic +80% — 20% 


CK45F1H223Z 


FEN, Re- 


Peeherca PD14CY2B331J Carbon 

PD14CY2B473J Carbon 47k2 +5% 1/8W 

CC45SL2H101J Ceramic 100pF +5% PD14CY2B272J Carbon 2.7k2 +5% 1/8W 
CK45E2H102P Ceramic O0.001nF +100%, —0% PD14CY2B473J Carbon 47kQ +5% 1/8W 
CK45F1H473Z Ceramic 0.0474F +80%—20% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
CK45E2H103P Ceramic O.0luF -+100%—0% PD14CY2B153J Carbon 15kQ +5% 1/8W 
CK45F1H103Z Ceramic 0.01uF PD14CY2B333J Carbon 33k2 +5% 1/8W 


RESISTOR 

PD14CY2B682J Carbon 6.8k2 +5% 1/8W 

PD14BY2E101J Carbon 1002 +5% 1/4W eS Ne ere aes “en 1/8w 
RCOSGF3A100J =| Carbon =108% = £5% PD14CY2B823) | Carbon 82k2 +5% 1/8W 
PD14BY2E332J Carbon 3.3k2 +5% PD14CY2B333J Carbon 33k2 +5% 1/8W 
Carbon 1002  +5% PD14CY2B102J Carbon —-1kQ +5% 1/8W 


RCO5GF2H101J 


Carbon 10029 +5% 1/8W 
Carbon 
SEMICONDUCTOR 
Transistor 2SC460(B) 
Transistor 2SC735(Y) 


Diode 1S$1555 
Diode 1TT310 


POTENTIOMETER 
COIL/TRIMMER 


Ferri-indicator 150uH 
Choke coil 28H 
Ferri-indicator 150uH 


PD14CY2B101J 
PD14CY2B331J 


Ferri-inductor 150uH 
Ferri-inductor 470uH 
Ferri-inductor 150uH 


L40-1511-03 
L40-4711-03 
L40-1511-03 


V03-0079-05 
V03-0241-05 
V11-0076-05 
V11-0432-05 


L33-0010-05 Parastic supressor 


MISCELLANEOUS 


E01-0801-05 US socket 


E23-0047-04 Terminal (square) x 9 


L40-1511-03 
L33-0266-05 
L40-1511-03 


Oscillating coil 


L32-0201-05 


Trimmer 20pF 
CRYSTAL QUARTZ 


x1 L77-0486-05 | 8828.5kHz LSB 
X2 L77-0485-05 8831.5kHz USB 


MISCELLANEOUS 


C05-0049-05 


Chassis mount wafer 

CAR shield box 

CAR shield box cover (upper) 
CAR shield box cover (lower) 
Hexagonal boss x 2 (long) 
Hexagonal boss x 3 (medium) 
Hexagonal boss x 3 (short) 
CAR-1 unit 
CAR-2 unit 


£40,1025-05 
FV -0235-03 
F11-0236-04 
F11-0237-14 
J32-0216-04 
J32-0217-04 
J32-0217-04 
X50-1310-00 
X50-1320-00 


R92-0501-05 Short jamper 


Terminal (square) 
Type U pin wafer 
Type U pin wafer 
Type U pin wafer 
Counter 


E23-0046-04 
E40-0427-05 
E40-0726-05 
E40-0826-05 
E40-1007-05 


CAR-1 (X50-1310-00) 


fretne,| rome, | pescton fata 
CAPACITOR 


CAR-2 (X50-1320-00) 


C1 CK45F1H103Z Ceramic —1F +80% — 20% 

c3 CC45UJ1H330J Ceramic 33pF +5% 

C4 CK45D1H102M Ceramic 0.001nF +20% CAPACITOR 

C5 CC45UJ1H180J Ceramic 18pF +5% 

C6 CK45F1H103Z Ceramic 0.01pF +80%—20% fcr [etasini03z | ceramic 0.01nF +20%-20%| | 
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CC45CH1H180J Ceramic 18pF +5% 


CK45F1H103Z 
CK45F1H103Z 
CK45B1H471K 
CC45SL1Hi01J 
CC45SL1HO20C 
CC45CH1H330J 


Ceramic 470pF +10% 
Ceramic 100pF +5% 


Ceramic 33pF +5% 


C90-0262-05 Ceramic 0.047uF 


CK45F1H103Z 
CC45SL1H150J 
CC45SL1H221K 
CC45SL1H100D 
C90-0262-05 
CC45CH1HO50D 
C90-0262-05 


Ceramic 15pF +5% 
Ceramic 220pF +10% 


Ceramic 0.047 uF 


Ceramic 0.047yF 


PD14CY2E392J Carbon 
PD14CY2E333J Carbon 332 +5% 
| PD14CY2E682J Carbon 6.8k2 +5% 
@ PD14CY2E333J Carbon 33k2  +5% 
PD14CY2E102J Carbon 1kQ +5% 
PD14CY2E683J Carbon 68k2 +5% 
PD14CY2E101J Carbon 1002 +5% 
PD14CY2E561J Carbon 5602  +5% 
PD14CY2E472J Carbon 4.7k2 +5% 
PD14CY2E332J Carbon 3.3k2 +5% 
PD14CY2E101J Carbon 1002 


SEMICONDUCTOR 
2SC460(B) 


Transistor 


V03-0079-05 


V11-0076-05 Diode 1$1555 
V11-0051-05 Diode 1N60 

V11-0076-05 Diode 1$1555 
V11-0414-05 Diode 1S$2588 


L40-1511-03 Ferri-inductor 150uH 


L32-0201-05 Oscillating coil 


Trimmer 10pF 
20pF 


C05-0010-15 
C05-0013-05 Trimmer 


CRYSTAL QUARTZ 


L77-0487-05 8830.7kHz 


E23-0046-04 
E40-1007-05 


Terminal (square) 
Connector 


Description 


E40-0625-05 Chassis mount wafer x 2 
E40-0825-05 Chassis mount wafer 
F11-0239-03 PLL shield box 
F11-0240-14 PLL shield cover (upper) 
F11-0241-24 PLL shield cover (lower) 
© J32-0216-04 Hexagonal boss x 4 
J32-0217-04 Hexagonal boss x 5 
J32-0218-04 Hexagonal boss x 6 
@ X50-1330-00 VCO unit 
X50-1340-00 PD unit 


PARTS LIST 


Ceramic 0.01pF +80%—20% 
Ceramic 0.01ipF +80%—20% 


Ceramic 2pF +0.25pF 


Ceramic 0.01nF +80%—20% 


Ceramic 10pF +0.5pF 


Ceramic 5pF +0.25pF 


CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 

CC45F1H103Z 

CC45TH1H470J 
CC45RH1H220J5 
CC45RH1H330J 


CK45F1H103Z 

CC45RH1H150J 
CC45TH1H330J 
CC45RH1H180J 
CC45RK1H220J 


CC45RH1H270J 
CK45F1H103Z 
CC45RH1H100D 
CC45TH1H270J 
CC45SH1H180J 


CC45SH1H220J 
CC45SH1H150J 
CK45F1H103Z 
CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 
CC45RH1HO20C 
CC45TH1H180J 


CC45RH1H270J 
CC45RH1H150J 
CC45RH1H330J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 
CK45D1H102M 
CC45CH1HO20C 
CC45CH1HO30C 
CK45F1H103Z 
C90-0262-05 


VCO (X50-1330-00) 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CK45D1H102M 


Ceramic 


18pF 
22pF 
27pF 
15pF 
0.01yF 
0.01yF 
47pF 
22pF 
33pF 


0.01 uF 
15pF 
33pF 
18pF 
22pF 
27pF 
0.01yF 
10pF 
27pF 
18pF 


22pF 
15pF 
0.01 uF 
18pF 
22pF 
27pF 
15pF 
0.01 uF 
2pF 
18pF 


27pF 
15pF 
33pF 
0.01pnF 
18pF 
68pF 
47pF 
56pF 
0.01uF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
18pF 
68pF 
47pF 
56pF 
0.01 uF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
0.001 uF 
2pF 
3pF 
0.01pF 
0.047 uF 


0.00 1nF 


+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+80% — 20% 
+5% 
+5% 
+5% 


+80% — 20% 
+5% 

+5% 

+5% 

+5% 

+5% 

+ 80% — 20% 
+0.5pF 

+5% 

+5% 


+5% 

+5% 

+80% — 20% 
+5% 

+5% 

+5% 

+5% 

+80% — 20% 
+0.25pF 

+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+ 80% — 20% 
+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 

+5% 

+5% 

+ 80% — 20% 
+20% 
+0.25pF 
+0.25pF 

+ 80% — 20% 


+20% 


4 Re- 
Description 


CAPACITOR 
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CC45SL1H120J Ceramic 
CC45SL1H220J Ceramic 
CC45CH1H150J Ceramic 
CK45F1H103Z Ceramic 
CC45CH1HO30C Ceramic 
CK45F1H103Z Ceramic 
CC45SL1H151J Ceramic 


C90-0262-05 Ceramic 


CS15E1A3R3M Tantalum 
CK45F1H103Z Ceramic 
CC45SL1H271J Ceramic 
CC45SL1H121J Ceramic 
CK45F1H103Z Ceramic 


CL45D1J102M Ceramic 


PD14CY2B104J Carbon 
PD14CY2B101J Carbon 
PD14CY2B330J Carbon 
PD14CY2B104J Carbon 
PD14CY2B101J Carbon 
PD14CY2B151J Carbon 
PD14CY2B104J Carbon 
PD14CY2B101J Carbon 
PD14CY2B151J5 Carbon 


PD14CY2B104J Carbon 


PD14CY2B101J Carbon 


PD14CY2B104J Carbon 
PD14CY2B101J5 Carbon 
PD14CY2B330J Carbon 
PD14CY2B104J Carbon 
PD14CY2B101J Carbon 
PD14CY2B104J Carbon 
PD14CY2B101J Carbon 


PD14CY2B104J Carbon 


PD14CY2B101J Carbon 


PD14CY2B104J Carbon 
PD14CY2B101J Carbon 
PD14CY2B104J Carbon 
PD14CY2B101J Carbon 
PD14CY2B104J Carbon 
PD14CY2B101J Carbon 
PD14CY2B470J Carbon 
PD14CY2B391J Carbon 


PD14CY2B104J Carbon 


Carbon 


PD14CY2B333J 


PD14CY2B330J Carbon 
PD14CY2B123J Carbon 
PD14CY2B103J Carbon 
PD14CY2B221J Carbon 
PD14CY2B393J Carbon 
PD14CY2B473J Carbon 
PD14CY2B331J Carbon 
PD14CY2B330J Carbon 
PD14CY2B681J Carbon 


PD14CY2B470J Carbon 
PD14CY2B102J Carbon 
PD14CY2B101J Carbon 
PD14CY2B822J Carbon 
PD14CY2B332J ‘Carbon 
PD14CY2B122J Carbon 
PD14CY2B103J Carbon 


PD14CY2B330J Carbon 


12pF 
22pF 
15pF 
0.01pF 
3pF 
0.01 uF 
150pF 
0.047n 


3.3uF 

0.01 uF 
270pF 
120pF 
0.01 nF 


100k2 
1002 
332 
100k2 
1002 
1502 
100k2 
1002 
1502 


100kQ 
1002 
332 
100k2 
1002 
100k2 
1002 


100kQ 
1002 
100k2 
1002 
100k2 
1002 
472 
3902 


332 

12kQ 
10k2 
2202 
3902 
47kQ 
3302 
332 

6802 


472 
1kQ 
1002 
8.2k2 
3.3k2 
1.2kQ 
10k2 


0.00 1nF 


+5% 


F 


PARTS LIST 


D iption ae 
escriptio prarica 


SEMICONDUCTOR 


VO9-0012-05 
VO9-0013-05 
v09-0057-05 
V03-0079-05 
V03-0283-05 
V03-0124-05 


D1~12 | V11-0414-05 
D13~23] V11-0293-05 


L40-1511-02 
L40-1592-02 
L40-1092-02 
L40-1292-02 
L40-1511-03 
L40-1292-02 
L40-1511-03 
L32-0199-05 
L32-0193-05 
L32-0195-05 
L32-0196-05 
L32-0197-05 
L32-0198-05 
L34-0529-05 


R92-0150-05 


E23-0046-04 
E40-0607-05 
E40-0807-05 


PD (X50-1340-00) 


FET 
FET 
FET 
Transistor 
Transistor 
Transistor 


3SK41(L) 


2SC741 


Diode 1S2588 


Diode 


Ferri-inductor 150uH 
Ferri-inductor 1.5uH 
Ferri-inductor 1H 
Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Oscillating coil 15MHz 
Oscillating coil 
Oscillating coil 
Oscillating coil 
Oscillating coil 21MHz 
Oscillating coil 28BMHz 
Trap coil 8.83MHz 


7MHz 
14MHz 


Slide switch ee 


Short jamper x 6 


Terminal (square) x 6 
Connector x 2 6p 
Connector 8p 


2SK19(GR) 
2SK19(BL) 


2SC734(Y) 


1$1658-3 


sets Re- 


2SC460(B) 


1.8MHz, 3.5MHz 


Description 


CAPACITOR 


CC45SL1H100D 
CK45F1H103Z 
CK45F1H2232 
CK45F1H103Z 
CEO4W1A101 
CK45F1H103Z 
CK45F1H223Z 


CK45F1H223Z 


CEO4W1A101 
CS15E1VR22M 
CC45SL1H470J 
CK450D1H102M 
CK45F1H103Z 
CC45RH1H101J 


CQ09S1H391J 
CC45RH1H101J 
C90-0262-05 
CK45F1H223Z 
CS15E1VO10M 
CC45SL1HO50C 
CC45SL1H100D 
CC45SL1H330J 


10pF 
0.01 F 
0.022uF 
0.01 uF 
100yuF 
0.01uF 
0.022uF 


0.02 2uF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


Ceramic 


100pF 
0.22uF 
47pF 
0.001 uF 
0.01uF 
100pF 


Electrolytic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


390pF 
100pF 
0.047 uF 
0.022uF 
1pF 
5pF 
10pF 
33pF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 


+0.5pF 

+80% — 20% 
+80% — 20% 
+80%— 20% 
10WV 

+80%—20% 
+80%—20% 


+ 80% — 20% 


10WV 

+20% 

+5% 

+20% 

+80% — 20% 


+80% — 20% 
+20% 
+0.25pF 
+0.5pF 

+5% 


CC45SL1H100D 
CC45SL1HO50C 
CK45D1H102M 
CK45F1H223Z 
CS15E1V010M 
CC45CH1H470J 
CC45CH1H470J 
CC45SL1H151J 


CK45F1H103Z 
CC45SL1H331J 
CK45F1H103Z 
CC45SL1H331J 
CK45F1H103Z 
CC45SL1H15iJ 
CC45SL1H221J 
CL45F1H103Z 


CC45CH1H470J5 
CC45SL1H151J 
CK45F1H103Z 
CC45CH1H100D 
CC45SL1H151J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 


CC45CH1H101J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 
CC45SL1HO20C 
CC45SL1H180J 
C90-0262-05 
CK45D1H102M 
C90-0262-05 
CC45SL1H330J 


PD14CY2B151J 
PD14CY2B331J 
PD14CY2B391J 
PD14CY2B472J 
PD14CY2B183J 
PD14CY2B472J 
PD14CY2B562J 
PD14CY2B391J 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
‘Ceramic 
. Ceramic 
Ceramic 
‘Ceramic 
Ceramic 


Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
. Ceramic 
Ceramic 
Ceramic 
‘ Ceramic 
Ceramic 
Ceramic 
. Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


cat Re- 


10pF 
5pF 
0.00 1F 
0.022uF 
1pF 
47pF 
47pF 
150pF 


0.01uF 
330pF 
0.01uF 
330pF 
0.01uF 
150pF 
220pF 
0.01 uF 


47pF 
150pF 
0.01 uF 
10pF 

150pF 
0.01nF 
100pF 
0.01 nF 
100pF 
0.01nF 


100pF 
0.01ynF 
100pF 
0.01uF 
2pF 
18pF 
0.047 uF 
0.00 1pF 
0.047 uF 
33pF 


PARTS LIST 


+0.5pF PD14CY2B471J 
+0.25pF _|PD14CY2B470J 
+20% R32~34 |PD14CY2B102J 
+80% — 20% PD14CY2B821J 
+20% PD14CY2B101J 
+5% PD14CY2B152J 
+5% PD14CY2B103J 
+5% PD14CY2B152J 


PD14CY2B471J 


+80% — 20% 
+5% PD14CY2B122J 
+80% — 20% PD14CY2B470J 
+5% PD14CY2B471J 
+80% — 20% PD14CY2B102J 
+5% PD14CY2B471J 
+5% PD14CY2B472J 
PD14CY2B272J 
PD14CY2B101J 
PD14CY2B393J 
+5% PD14CY2B562J 
+80% — 20% PD14CY2B101J 
+0.5pF PD14CY2B473J 
+5% PD14CY2B562J 
+ 80% — 20% PD14CY2B101J 
+5% PD14CY2B273J 
+80% — 20% PD14CY2B562J 
+5% PD14CY2B101J 


PD14CY2B472J 


PD14CY2B272J 


+5% 
+80% — 20% PD14CY2B101J 
+5% PD14CY2B682J 
+80% — 20% PD14CY2B332J 
+0.25pF PD14CY2B101J 
+5% PD14CY2B103J 
PD14CY2B562J 
+80% —20% PD14CY2B101J 
PD14CY2B103J 


PD14CY2B562J 


PD14CY2B101J 


PD14CY2B103J 
3302 +5% 1/8W PD14CY2B562J 
3902 +5% 1/8W PD14CY2B101J 
4.72 +5% 1/8W PD14CY2B103J 
18k2 +5% 1/8W PD14CY2B562J 
4.7k2 +5% 1/8W PD14CY2B101J 
5.6k2 +5% 1/8W PD14CY2B471J 
3902 +5% 1/8W PD14CY2B683J 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
‘Carbon 
‘Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


4702 +5% 
472 = +5% 
1k2 +5% 
8202 +5% 
1002 +5% 
1.5k2  +5% 
10k2 «= +5% 
1.5k2  +5% 
4702 +5% 


1.2k2 +5% 
472 +5% 
4702 +5% 
1kQ +5% 
4702 +5% 
4.7k2 +5% 
2.7kQ2 +5% 
1002 +5% 
39k2 +5% 
5.6k2 +5% 
1002 +5% 
47k2 +5% 
5.6k2 +5% 
1002 +5% 
27kQ +5% 
5.6k2 +5% 
1002 +5% 
4.7k2 +5% 


2.7k2 +5% 
1002 +5% 
6.82 +5% 
3.3k2 +5% 
1002 +5% 
10k2Q +5% 
5.6k2 +5% 
1002 +5% 
10kQ +5% 
5.6k2 +5% 


1002 +5% 
10kQ. =-+5% 
5.6k2 +5% 
1002 +5% 
10k2 +5% 
5.6k2 +5% 
1002 +5% 
4702 +5% 
68k2 +5% 


Re- 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


PD14CY2B332J Carbon 

PD14CY2B330J Carbon 332 +5% 1/8W 
PD14CY2B183J Carbon + PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B472J Carbon 4.72 +5% 1/8W PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B332J Carbon 3.32 +5% 1/8W PD14CY2B151J Carbon 1502 +5% 1/8W 
PD14CY2B102J Carbon 1k2 +5% 1/8W PD14CY2B821J Carbon 8202 
PD14CY2B222J Carbon 2.2k2 +5% 1/8W PD14CY2B103J Carbon 
PD14CY2B102J Carbon 1k2 +5% 1/8W ; SEMICONDUCTOR 
PD14CY2B821J Carbon 8202 +5% 1/8W 
PD14CY2B472J Carbon VO9-0012-05 FET 2SK19(GR) 

V01-0037-05 Transistor 2SA495(Y) 

PD14CY2B182J Carbon : + VO9-0012-05 FET 2SK19(GR) 
PD14CY2B561J | Carbon 5602 +5% 1/8W V01-0037-05 Transistor 2SA495(Y) 
PD14CY2B102J Carbon 1k2 +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B101J Carbon 1002 +5% 1/8W V30-0132-05 IC TD3400AP 
PD14CY2B103J | Carbon 10k2 +5% 1/8W V30-0173-05 IC MC4044P 
PD14CY2B471J Carbon 4702 +5% 1/8W VO3-0271-05 Transistor 2SC1345(E) 
PD14CY2B122J Carbon V30-0174-05 IC MC1496G 
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PARTS LIST 


ieee noes is 


Di~24 |'V11-0076-05 Diode 1$1555 


POTENTIOMETER 
Lo Cer 4021-05 Semi-fixed resistor Sammi: fixeairdeicten: BACIEve Me | B =————— 
L34-0521-05 


Ferri-inductor peek 

Ferri-inductor 22uH 

Ferri-inductor 1mH 

Ferri-inductor 150uH 

BPF coil 

BPF coil 

BPF coil 

LPF coil 

LPF coil 
L34-0520-05 LPF coil 


CRYSTAL QUARTZ 


L77-0497-05 20.5MHz (3rd over tone) 

L77-0488-05 7.3MHz (Original) 
9.0MHz (Original) 
12.5MHz (Original) 
19.5MHz (3rd over tone) 
26.5MHz (3rd over tone) 
33.5MHz (3rd over tone) 
34MHz = (3rd over tone) 
34.5MHz (3rd over tone) 
35.0MHz (3rd over tone) 

‘Short jamper 


L40-1511-03 
L40-2201-03 
L40-1021-03 
L40-1511-03 


L34-0518-05 
L34-0519-05 
L34-0518-05 
L34-0520-05 


L77-0489-05 
L77-0490-05 
L77-0491-05 
L77-0492-05 
L77-0493-05 
L77-0494-05 
L77-0495-05 
L77-0496-05 


R92-0150-05 


Terminal (square) x 9 
Connector x 2 6p 

Type U pin waferx 4 6p 
Connector 8p 

Type Upin wafer 8p 
Shield plate 

Shield plate 

Shield plate 


E23-0046-04 
E40-0607-05 
E40-0626-05 
E40-0807-05 
E40-0826-05 
F10-0401-04 
F10-0404-04 
F11-0238-04 
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DISASSEMBLY 


1. How to remove panel 
1) Remove all the knobs from the front panel. 
2) Remove the dial escutcheon and front glass 
according to Fig. 14. 
3) Remove the screws from both sides of the panel 
according to Fig. 13. 


2. How to remove VFO 

1) Remove upper and lower cases. 

2) Disconnect the VFO output cable and 2P plug 
behind the VFO case. 

3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 
Fig. 14. 

4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 

1) Remove the knob and dial escation as shown in Fig. 
14. 

2) Turn the dial to the ‘‘O” of VFO dial scale. 

3) Install the inside of the mono-scale so that the 
number ‘5’ comes upside. (Only one number “5” 
exists.) 

4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 
from ‘‘O” comes up-center. 

5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” can be seen 
through the small square hole (O 90). 


NOTE: 

1) When installing the both sides of the mono-scale, 

provide a clearance of 1 ~ 1.5 mm between them. 

2) Use care not to turn imprudently the mono-scale to 
avoid damaging it. 


6) Install the dial escation and knob as shown in Fig. 
14. 


Fixing nut 
(N14-0110-14) 


Fig. 13 Removing the panel 


Front glass 
(B10-0197-03) 
Dial escutcheon 
(BO1-0105-05) 


Ball retainer 
(D23-0142-05) 


Calibration knob ~~~ 

(K29-0269-04) RN 

Knob , } 

(K23-0271-04) 


Fig. 14 Removing VFO 


‘Pan head screw 
(N33-4008-15) 


aay 


Pan head screw 
(N33-4008- 15) 
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DISASSEMBLY 


3. How to check counter assembly (DG-1: Option) 


1) For the mounting procedure of the counter 
assembly, refer to Fig. 15 ‘Modification first option 
mounting procedure”. 


Counter assy 


Fig. 15 


2) When checking each voltage, attach the printed 
circuit boards, as shown in Fig. 16. 


@: & @ 


Display unit 
(X54-1170-00) 


Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a 
small capacity of approx. 2OW and carry out 
unsoldering quickly. 


4. How to remove VOX/VR unit 
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1) Remove the panel according to the instruction 
mentioned in Item 1 above. 

2) Remove the upper and lower cases. 

3) Remove the two each screws, by which the 
individual switches are attached to the subpanel. 


5. How to remove RIT and RF ATT switches 

1) Remove the panel according to the instruction 
shown in Item 1 above. 

2) Remove the upper and lower cases. 

3) Remove from the subpanel the chassis, on which 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 

ANTI VOX 


Potentiometer 3002 (B) 
(RO1-0043-05) 


VOX DELAY 
Potentiometer 250k (B) 
(RO1-6013-05) 


VOX-VR unit 
(X54-1190-00) 


N30-3006-41 
(3 x 6) 


Hex. boss 
(J32-02 18-04) 


N32-3004-41 
(3 x 4) 


Fig. 17(a) Removing the VOX « VR unit 


6. How to remove meter 
1) Remove the upper and lower cases. 
2) Remove the two screws, by which the meter is 
attached to the subpanel. 


ll Pilot lamp 
!/ (B30-0079-05) 


‘Meter 
(B31-0241-05) 


Fig. 17(b) Removing the meter 


DISASSEMBLY 


7. How to remove paddel switch 

1) Remove all the knobs and dial plates from the front 
panel according to Item 1. 

2) Remove the meter according to Item 6. 

3) Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 

4) When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 
lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). 


Push with a screw driver 


Push out to front side 


Fig. 18 


8. How to disconnect lead from miniplug 
According to the figure shown below, hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 


miniplug. 


Fig. 19 


9. Sectional view of VFO shaft 


DNOARWNo 


Knob’ axle 

Coil washer 
Differential gear B 
Coil spring 
Differential gear A 
Plate spring 
Washer A 

Cap ring 


Taper collar 
Reduction axle 


. Steel ball A 


Steel ball 
Spring C 
Bearing 

First gear 
Gear assembly 
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TROUBLESHOOTING 


Blown fuse Refer to the next item. 


RECEIVER SECTION 


. No power from Fuse 
power supply , Power switch * Defective switch . Noa inhat check 
AC cord ¢ Broken wire around plug * Continuity check 


Disconnect B terminal 
lead and check 
Check and repair 


Q7 2SA496, 03 TA72dP 
defective 
In contact with chassis. 


Low frequency unit 
(X49- 1080-00) 
B circuit 


1 


— 


2. Blown fuse 


Z 


~— 


* Replace 

* Disconnect B terminal lead 
and check. 

Continuity check 


* Speaker defective 


1) Speaker 
Q3 TA7201P defective 


AF-AVR unit 


¢ Noise can not 
be heard. 


3. Non-receiving 


Poor contact 


Phone jack 


¢ AF GAIN variable resistor Continuity check 


VR4-1 10k2 defective 

¢ Defective transistor 

¢ Regulated voltage power 
supply defective. 

¢ Deteriorated Q1, Q2, Q3 

¢ IFT, 11,72, T3, T4, T6, T7 
mistuned or broken wire. 

¢ BPF mistuned or broken wire. 

Bias circuit defective 


« Noise can be AF GAIN variable resistor 


heard. 


* Voltage check, replace 

¢ Refer to PLL trouble- 
shooting. 

* Voltage check and operation 

check according to level 

diagram. 


2) Each transistor 
vco 


4) IF circuit 
(X48-1150-00) 


¢ Readjust and continuity check. 
* Check X'TAL X1, X2 
* Check voltage in 14V line 
and AGC line. 
* Voltage check or operation 
check according to level 
diagram. 


¢ Defective diode switch 
circuit for crystal filter. 


« Adjustment 
Continuity check 


« ANT and RF coil mistuned. 

* Poor contact of rotary 
switch 

¢ Broken wire of coaxial cable 
or RF ATT in ANT circuit 

* Poor contact of XVTR switch 
$19 

¢ Short circuit of tuning 

variable capacitor 


5) RF, ANT circuit 


Continuity check 


Continuity check 


* Disconnect lead from MD 
terminal in drive unit coil 
pack and check continuity 
of variable capacitor. 

Bias check 

Operation check according 
to level diagram 

Adjust 


Deteriorated Q2, Q3, Q6, Q7 


6) Detector circuit Unbalanced received carrier 


(X48- 1150-00) 


Adjust 


Misadjusted semi-fixed 
variable resistor VR1 
(10kQ) for zero setting 

« Misadjusted semi-fixed 
variable resistor VR2 
(500kQ) for sensitivity 
setting 

« Malfunction of Q15 and Q16 
(2SC733) in AGC circuit 

¢ Broken wire of RFC L10 
and L11 (150) 

Defective relay RL 


1) IF unit 
(X48- 1150-00) 


* Pointer won't 
deflect 


Adjustment 


Voltage check and replace 


Continuity check 


2) Relay unit Continuity check 


(X43-1190-00) 


« Reduced RF1 reference Readjust RF1 to 3.3V 


* Pointer is 1) AF.AVR unit 
kept deflected (X49- 1080-00) bias voltage 
2) IF unit « Deviated carrier balance Adjustment 


(X48- 1150-00) VR3, TC3 
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TROUBLESHOOTING 
a 


* Poor contact in FUNCTION * Continuity check and voltage 
switch S5-4 check at terminal 9 
* Broken wire of coaxial cable ¢ Continuity check 
connected to MO terminal 
* Broken wire of RFC, 
L1 (12mH) 
* Defective crystal oscillator 
element X1 (100kHz) 


1) Marker unit 
(X52-0005-01) 


5. Marker is 
inoperative 


¢ Continuity check and voltage 
check of Q1, 2SC373 
Replace 


TRANSMITTER SECTION 


[armen [emer ee 


. No output is 1) Final stage Deterioration of or mal- * Voltage check or replacement 
obtained function of S2001 check 
* Poor contact of relay RL1 * Continuity check 
* Poor contact of rotary Continuity check 
switch S4 
* Short circuit in loading 
variable capacitor VC2 
Defective carrier VFO, 
heterodyne or crystal, etc. 
Deteriorated drive tube 
V1 (12BY7A) or broken heater 
filament 
* Broken wire of CAR-2 
coaxial cable 
* Defective FET Q13SK35 (GR) 
* Poor contact or broken lead 
of MIC GAIN VR (10k) 


Continuity check 


¢ Refer to item of symptom of 
receiver section. 
« Voltage check 


2) Oscillation stop in each 
oscillator 
RF unit 


¢ Continuity check 


IF unit 
(X48- 1150-00) 


¢ Voltage check 
Continuity check 


* Voltage check or replacement 
check 

¢ Voltage check of replacement 

check 

Refer to the receiver 

section troubleshooting and 

the level diagram of trans- 

mitter section. 


Deterioration or malfunction 


of $2001 
Deteriorated vacuum tube 


Final stage 


. No output is 
obtained 


2) RF unit 
(X44- 1150-00) 

3) IF unit and RF unit 
(X48- 1150-00) 


Mistuned IFT coil pack 


Final stage Malfunction of S2001 * Voltage check 


- No Ip meter 
reading 


¢ Voltage check 
* Continuity check 


¢ Poor contact in SG switch 
Defective meter circuit 


+ Voltage check 
« Refer to Symptoms 1 and 2. 
* Continuity check 
Continuity check 


* Defective Q5 2SC1515 
« Low drive voltage 

¢ Short circuit in ALC circuit 
¢ Poor contact in relay of 
relay unit 


RF unit 
(X44- 1150-00) 
ALC circuit 


. No ALC meter 
reading 


« Check power voltages 
Continuity check 


¢ Defective power supply 
* Broken lead or voltage 
dividing resistors 


1) Power supply section 
Meter circuit 


‘5. No HV meter 
reading 


* Continuity check and voltage 
check 
Voltage check 


* Broken lead connected to VS 
or SS terminal 

Defective Q9, 2SA562 or short 
circuit in D17, IN6O 
Poor contact in switch 


FIX-VOX unit 
(X50-1350-00) 


. Standby switch | (Including PTT) 


is inoperative 


Continuity check and voltage 


Standby switch 
check 
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TROUBLESHOOTING 


1) COF terminal 


COUNTER (DG-1: Option) 


* No lighting 


* Votlage check 


« DC 1.2V appears due to 
defect in PLL circuit 


1. Counter mal- 


functions 
(main body * Disconnect COF lead from Check 
operation terminal. If lights up, the 


counter is normal. 
No signal comes in 


also abnormal) 


* Defective VCO oscillator 


2) VCO signal terminal 
circuit 


No carrier signal comes in Check signal system 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


* Level down of carrier or VCO Level check 


signal 
Unlocking of PLL circuit 


Display won't be 
stabilized 


Readjust PLL coil 


* Check 
« Check 


+ Interrupted 5V power source 


* No lighting 
¢ Defective 5V supply line 


. Counter mal- 


functions 

(main body ¢ Defective DC-DC converter * Check 
normally * Poor contact with display unit ¢ Check 
operated) * Defective decoder unit IC6, * Check 


Q12-20 in counter mixer unit * Check 


* Defect around 7.83MHz mixer Check 


1) No input is applied to 


Display becomes 


9.000.0/ counter circuit circuit 
19.000.0/ * Defect around SN76514N mixer Check 
29.000.0 circuit : 


¢ Defective parts in LPF Check 


circuit 
* Defective wide-band amplifier 
(Q5~ 8) 


Check 


* Defect around 7.83MHz Check circuit 


mixer circuit 


Insufficient input to 

counter circuit 
(X54-1160-00) 

2) Defective gate and reset 

latch pulse generator circuit 


Display won't be 
stabilized 


Defective IC3 ~iC5 in counter Check circuit 


circuit (X54- 1160-00) 


¢ Defect around IC2 in Operation check 


X54-1150-00 
¢ Defect around IC3~ICS5 in 
X54-1150-00 
+ Defect around IC24~1IC26 
in X54-1160-00 
+ Defect around IC17~1IC23 
in X54-1160-00 


1) Oscillation stop of reference 
oscillator 

2) Stop of time base frequency 
divider : 

3) Stop of scanning control 
circuit in multiplexer 

4) Stop of multiplexer circuit 

in multiplexer 


Only one digit 
lights up 


* Operation check 


Operation check 


* Operation check 
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ADJUSTMENTS 


5. AF dummy load 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 
simplified adjustment using a voltmeter, AF and RF 
vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 
adjusted. 

1. 2-1 carrier frequency adjustment (adjustment inside the 
CAR unit). 

2. 2-5 IF trap coil adjustment and 5-2-2 trap coil 
adjustment (L24 and L265 in coil pack unit and T12 in 
VCO unit). 

3. 2-8 S meter sensitivity adjustment (VR2 in IF unit). 

4. 3-1 Standard oscillator adjustment of counter (trimmer 
TC1 in counter unit). 

5. 5-1-1 BPF adjustment of PLL (T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


1. Voltmeter 
1) Input resistance: 
2) Voltage range: 
NOTE: 
High-precision circuit testers may be used. However, be 
careful since accurate reading is not obtained in 
high-impedance circuit measurement. 


More than 1MQ 
FS = AC/DC 1.5 to 1000V 


2. RF vacuum-tube voltmeter (RF VTVM) 
1) Input impedance: More than 1MQ and less than 
20pF 
2) Voltage range: FS = 10mV to 300V 
3) Measurable frequency range: More than 50 MHz 


NOTE: 
When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 

eS ie Se 8 eee 


3. AF voltmeter 
1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1M& 
3) Voltage range: FS = 10mV to 30V 


4. AF generator (AG) 
1) Frequency range: 200 Hz to 5 kHz 
2) Output: Maximum 1V 


NOTE: 
The distortion factor of AF generator should be small. 


1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 


10. 


11. 


12. 


1) Impedance: 50 to 7522 

2) Power: Endurable against power of more than 
100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


. Oscilloscope 


Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


. Slow sweep generator 


1) Center frequency: 8.83 MHz 

2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 

4) Sweep rate: At least 0.5 sec/cm 


. SSG 


1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/uV 


NOTE: 

Select an equipment. that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 


Frequency counter 
1) Minimum input voltage: 50OmV 
2) Measurable frequency range: More than 40 MHz 


Noise generator 
Select an equipment that generates ignition-like noise 
containing high harmonics up to 30 MHz or more. 


Directional coupler 
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ADJUSTMENTS 


PREPARATORY WORK 
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1. Remove the upper and lower cases according to the 
figure below. .When making adjustment with the side 
face of the set up, be sure to position the final stage at 
the upper side. Otherwise, the ventilation effect of the fi- 
nal stage, cooling effect, is deteriorated and the final 
tube may be deteriorated. 


2. Unless otherwise specified, set the respective knobs to 
the following positions. 
1) Front panel 


MODE USB 
FUNCTION VFO 
RF GAIN MAX 
HEATER OFF 
VOX MAN 
NB OFF 
MONI OFF 
AGC FAST 
PROCESSOR OFF 
RF ATT OFF 
RIT OFF 
IF SHIFT O (Center) 
DH OEE 
STBY REC 
POWER ON 
2) Rear panel 
SG SW OFF 


X VERTER SW OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between RF1 terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 


ADJUSTMENTS 


2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 

1) Connect RF VTVM to TP5 in IF unit (X48-1150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 50mV (refer to 
Fig. 21). (refer to Fig. 24 IF unit) 


CAR-1 


CAR-2 


Fig. 21 CAR unit 


2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP5 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY SW| ADJ | ADJ FREQ 


8830. 700 
8830 .530 


8829 .850 


NOt 6. ee 
When changing over from FSK SPC to FSK MRK, or vice 
versa, open or short the RTTY key on the rear panel. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 
NARROW (refer to Fig. 11). 


2-2. Voltage adjustment of VCO 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-00) (refer to 
Fig. 22). 
2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 


NOTE: 
For the detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


3 5) 0) (4) = (28) (28. 5) 


(21) 
T2 
[Q].2 


TP1 TP2 TP3 


©O® 


[OQ] wm 
T1 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 
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ADJUSTMENTS 


COIL PACK 


18 Li6 


20[6] 46] [Oss 
[©] 


ui9 Li7 1) 


(21) (7) 


L7 


5(74)  &3(3.5) Ut 


Adjusting 
sequence BAND 


1 


150 
175 
0 (15.0MHz) 
225 
500 


Table 1 


2-4. IFT adjustment 
1. Measuring instrument used: SSG (or marker) 
2. Adjusting procedure 
1) Apply a signal of 14.175 MHz at 40 dB (or marker) 
to the antenna terminal from SSG. 
2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 
RF unit (X44-1150-00) until S meter reads 
maximum value (refer to Fig. 24 and Fig. 25). 


TP4 
2855: 
bed co) i f=) 
a [Os Tit 1c3 
[9] lo® 


T14_TP3 


Fig. 24 IF unit 
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RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
3) Dummy load for AF 
2. Adjusting procedure 
BAND: 7 MHz 
VFO scale: 300 
1) Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L265 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect, make adjustment until AF output 
becomes minimum (refer to Fig. 23 “Coil pack 


unit’). 


Oscilloscope 


Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 

1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 

2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TC65 in IF unit (X48-1 150-00) alter- 
nately until the output becomes minimum (refer to 
Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 


Simplified adjustment: 

1) After receiving marker signal and turning ON NB switch, 
adjust T8 and T9 until the terminal voltage at TP1 on IF 
unit (X48-1150-00) becomes minimum (refer to Fig. 
24). 


Formal adjustment: 

1) After making the simplified adjustment, connect the 
noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 

2) Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 
the waveform changes from Figure A to Figure B (refer 


hve i 
at, 


(a) Before adjustment (b) After adjustment 


Fig. 27 Adjustment of noise blanker 


Then, fine adjust T1, T3, T8 and TY so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

Turn ON RF switch and ATT switch and further fine 
readjust T1, T3, T8 and T9. Even when the RF and ATT 
switches are ON, the noise blanker should be effective. 
In final stage, make sure that the receiving gain is not 
reduced greatly. 


3 


— 


ne 


5 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 
1) After adjusting each section until sensitivity 
becomes maximum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 
2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
Starts deflecting at O dB. 
3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads SQ. 


2-9. RIT adjustment 
1. Measuring instrument use: 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


Unnecessary (use the 


AF-AVR 


Fig. 28 AF + AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Connect the counter to the collector of Q4 in the 
marker unit (X52-O005-01) and open the MS termi- 
nal. 
2) Set the FUNCTION switch to CAL 25 kHz and 
adjust TC1 in the marker unit for 100,000 Hz + 1 
Hz (refer to Fig. 29). 
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ADJUSTMENTS 


Fig. 29 MARKER unit 


2-11. VFO adjustment 


1. Measuring instruments used 


1) TF VTVM 
2) Frequency counter 


2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit; if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 


Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes 0.6V. 


FIX » VOX 
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TC4 TC3 Tce Ti 


©0909 


Fig. 30 FIX + VOX unit 


VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. Frequency adjustment of counter standard oscil- 


lator 


Simplified adjustment: 
1. Measuring instrument used: Counter and calibration 


cable 


2. Adjusting procedure 


1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WWYV signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOTE: 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2) The adjustable range by TC1 is 1 MHz + 20 Hz. In 
rough adjustment, receive a WVWVV signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
2) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


TP4 


0) 


T2 v1 


TPI 
@]|@| © 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 
and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 
2) Connect RF VTVM to TP2 in the counter-mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to 0.2V) (refer to Fig. 33). 


NOTE: 
In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


4. Adjustment of Transmitter Section 


4-1. Adjustment of drive coil 
1. Measuring instrument used 
RF dummy load (50) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 
2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 

2) Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil”. 


NOTE: 

Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 
from each other. 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 60mA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-O00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24). 


4-4. Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 

1. Measuring instruments used 
1) AG 
2) RF VTVM 
3) RF dummy load 
4) Directional coupler 

2. Adjusting procedure 
1) In Fig.35, connect AG to MIC terminal and apply an 

input of 1500 Hz at 5 mV. 


AG RF VTVM Power meter 


Microphone 
Fig. 35 Adjustment of carrier point 
2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. 
Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 
Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 


3 


~— 


4 


~— 


CAR-1 


Fig. 36 CAR 1 unit 


4-6. Adjustment of speech processor 


1. Measuring instruments used 
1) AG 4) RF VTVM 


2) AF VTVM 
3) Oscilloscope 
2. Adjusting procedure 


5) Frequency counter 


50 


HERMOD Eee USB MIC GAIN... Center 
COMP LEVEL .. Full clockwise SG SW...... OFF 
PROGESSOR=. PULL SiLBYaeee SEND 
METER Reset COMP 

2) Connect a frequency counter to TP3. Adjust TC-4 


to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust T11, T12, 713, and T14 to 
obtain maximum level at TP-2. 

Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 


FEGEEEGGER 
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— 


4 
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Oscilloscope 


© 
= VR2 T13 


T14 TPS 


Fig. 37 Adjustment of speech processor 
5) Set the output of the audio signal generator to 0.3 
mV at 1 kHz and make a note of the level at TP-2. 
Adjust finely TC-4 so that the level at TP-2 goes 
down to —6dB when the generator is set to 300 
Hz. Adjust the oscillation frequency to below 451.5 
kHz, and the level at TP-2 to become — 6dB for the 
‘first time when the oscillation frequency is gradually 
increased from around 450 kHz. 

Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 
After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 kQ. 

Confirm that the COMP LEVEL METER pointer in- 
dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 
4-7. Adjustment of monitoring level 

1. Measuring instruments used 


1) RF dummy load 3) AF VTVM 
2) AG 4) AF dummy load 
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2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch, and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 


Formal adjustment: 
1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBé 
(or LSB). 


Power meter 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1150-00) until the 
monitor output level becomes 0.63V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SW: OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec. 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANTI VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (8) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SG SW: OFF 
MODE: CW 
AF VR: 12 o'clock position 
SIBYemoEND 


1) In Fig. 39, adjust VR3 in AF « AVR unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 
IP scale. 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 
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ADJUSTMENTS 


22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 
3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 
(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 


Fig. 42. 


AUX 
TP3 
TS © 
@) 


Fig. 41 PD unit 


Fig. 42 Output waveform 
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NOTE: ——— 
(1) This band width should be 5.25 MHz + 750 kHz or 


more and the valley depth should be 4 dB or less. 
(2) Set the gscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOTE: 
(1) When VFO is changed from O to 500, the voltmeter 


reading should changed proportionally. 

(2) In a band more than 21 MHz, there are two tuned 
points of 3.2V. The proper tuned point is obtained 
when the core is inserted into the printed circuit 
-board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Turn the slide switch S1 in VCO unit 
(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 
2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 
3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency. Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 


ADJUSTMENTS / REFERENCE DATA 


as 


24.08 MHz +450 kHz or more Counter Mix Unit IC6 (uPB2490) 


10.88 MHz +330 kHz or more Truth Value List (8 segments) 
12.58 MHz +350 kHz or more 
16.08 MHz +400 kHz or more 
23.08 MHz +500 kHz or more 
30.08 MHz +500 kHz or more 
37.08 MHz +500 kHz or more 
37.58 MHz +500 kHz or more 
38.08 MHz +500 kHz or more 
38.58 MHz +500 kHz or more 


Received signal +500 kHz or more 
+8.83 MHz 


Output 


OO NI GO (ON fe Gd) ND) ae 


F 
z 
. 
. 
: 
: 
~ 
. 
. 


= 
= 
oo 


Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 


1) SSG 
= 2) AF VTVM 
2. Adjusting procedure 


1) Connect SSG through a capacitor to the cathode 
side (the line connected to R28, 472) of diodes D1 
to D11 in VCO unit (X50-1330-00) under receiving 
condition. 

Set the BAND switch to 29.5 position, and receive a 
signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 


& output. Adjust TR in VCO unit until the beat output yi A/ ti, y, / U 


becomes minimum. ve 
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TS-820 MODIFICATION FOR MARINE 
BAND (2.134 MHz) 


1. Receiver section 
Set the driver knob to the center position. Adjust the 
ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 
~ 2.136 MHz can be covered. 
2. Transmitter section 
1) Set the driver knob to the center position. Adjust 
the drive coil to obtain maximum output power at 
2.0 MHz. 
2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 


4 capacitor 
3) Remove the load fixed capacitor C26 (220 PF). B 
these modifications, the frequency range of 1.86 
3 MHz ~ 2.15 MHz can be covered. 
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CIRCUIT DIAGRAM / PC BOARD 
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Vv PD (X50-1340-00) 


CIRCUIT DIAGRAM / PC BOARD 
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v FINAL (X56-1200-00) 


v FINAL (X56-1200-00) 


CIRCUIT DIAGRAM / PC BOARD 
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VFO-820 
SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 

OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 

OUTPUT VOLTAGE: 


FREQUENCY STABILITY: 


warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
2 FEM s 
6 diodes 
POWER REQUIREMENTS: 


DIMENSIONS: 


WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 


BLOCK DIAGRAM 


VFO BOARD X40-1110-00 

ne SS SS a Sa a ae aE, Pk 7 
1 VFO OSC 

Qi Buffer Amp Buffer Amp. Buffer Amp. 
3SK22 


2 ' 9V IN 


9V OUT 
(MAIN VFO) 


SWITCH BOARD L ___——— Gah VFO CAL 
X41-1080-00 


CONNECTION WITH TS-820 


VFO-820 


VFO OUT 


r------- 


Grounding Cable 


INDICATOR: BOARD 
X54-1180-01 3 2 SSS 


40-1110-00 


e 
Q1°3SK22 (Y), Q2:2SK19(Y) ,Q3,4:2SC460(B) 
01, SO111, 02,3: 1N60 


1 volt + 3 dB (across a 470 ohm load). 


The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 


6.5” wide x 6.0" high x 7.5” deep (excluding feet). 


Transceiver Interconnecting Cord 


a 
X54-1180-01 01: VO6B 


Within +100 Hz per 30 minutes after 3 minutes of 
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VFO-820 


With regard to VFO unit (X40-1110-00), 


refer to that of TS-820 


$40-2077-05 


A01-0300-13 
A20-1071-05 
A22-0200-02 
A23-0430-03 
A40-0156-13 


BO1-0105-05 
BO9-0012-04 
B10-0212-14 
B10-0197-03 
B20-0373-04 
B20-0374-04 
B20-0375-04 
B30-0079-05 
B40-1410-04 
B50-1538-00 


D23-0142-05 


E01-0903-05 
E05-0901-05 
E09-0204-05 
E14-0101-05 
E23-0046-04 
E23-0047-04 
E23-0069-05 
E31-0035-05 


F15-0210-04 


HO1-1587-04 
HO3-0528-04 
H12-0047-03 
H10-0968-03 
H20-0372-04 
H25-0103-04 
H25-0029-04 


JO1-0025-04 
J02-0049-14 
J19-1301-04 
J21-1495-04 
J21-1503-04 
J21-1570-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0709-03 
K29-0166-04 
K29-0269-04 


X40-1110-00 
X41-1080-00 
X54-1180-01 
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Push switch RIT 


Case 

Panel 
Sub-panel 
Rear panel 
Bottom plate 


Dial escucheon 

Rubber cap 

Front glass 

Front glass (dial) 

Dial scale 

Dial scale (A) mono-scale (front) 
Dial scale (B) mono-scale (back) 
Pilot lamp 12V,40 mA 

Model name plate 

Operating manual 


Ball retainer 


9P MT socket 

9P MT plut with lead x 2 

2P plug socket 

1P plug 

Terminal (square) x 6 
Terminal (square) x 9 
Terminal (for earth cable) x 2 
7P connector with lead 


Blinding plate 


Carton case (inside) 
Carton case (outside) 
Cushion (F) 

Cushion (R) 
Protection cover 
Polyethylene bag 
Polyethylene bag 


Leg (small) 

Leg (28¢) x 4 

Diode holder x 2 

Lamp stopper 

VFO stopper 

PC board stopper 

Boss A (for dial scale A) 
Boss B (for dial scale B) 
Round boss (holding leg) 
Knob bushing 

Vinvl tie x 7 


Knob x 2, RIT, Function 
Knob, MAIN 

Knob, push 

Knob, calibration 


VFO unit 
Switch unit 
Indicator unit 


VFO-820 


ee Re- 


MISCELLANEOUS 


oe Re- 
ee 


CAPACITOR 


C1 CK45F1H103Z Ceramic 
Carbon 3.9k2 +5% 


RESISTOR 
PD14BY2E392J 
PD14BY2E102J Carbon 1kQ +5% 


SEMICONDUCTOR 


1p1 | _v11-0219-05 Diode VO6B Ee 


POTENTIOMETER 


Via S[sRi2-3022:05 SO] OKQCh = a 


SWITCH/RELAY 
$1 
RL1 


SWITCH UNIT (X41-1080-00) é 


0.01 uF 


+80% — 20% ei 


1/4W 
1/4W 


$29-1093-05 Rotary switch 
$51-4031-05 Relay 


E23-0047-04 
E40-0713-05 


Terminal (square) 
Mini-connector 


J12-0048-05 Relay cramper 


INDICATOR UNIT (X54-1180-01) 


RESISTER 
R3 PD14BY2E681J Carbon 6802 +5% 1/4W 
R4 PD14BY2E471J Carbon 4702 +5% 1/4W 
SEMICONDUCTOR 


} 03.4 | V11-0430-05 LED SEL-103W 


MISCELLANEOUS 


Re- 
marks 


E23-0046-04 Terminal (square) x 3 


F20-0501-04 Insulator x 2 


" R92-0150-05 Short jamper 


Protection cover 


(H20-0372-04) 
VFO-820 Cushion R 
Operating manual (H10-0968-03) 
(B50-1538-00) 


PACKING 


Cushion F S 
(H12-0047-03) |~ 


Carton case (Inside) 
(HO1- 1587-04) 


DG—1 


ie DG-1 SPECIFICATIONS 31 te 38? 


from Standard oscillator 
F “ fc = 30 MHz tha 
p4 28. 28.5, 29. 29.5 


RANGE OF FREQUENCIES DISPLAYED: 
‘3 Displays all the transmit/receive frequencies of TS-820 to 5 Ox 
the accuracy of 0.1 kHz order. 8.83 MHz 
ACCURACY OF STANDARD OSCILLATOR: 
Within af = 1x 10° after one month of ageing under a 
ambient temperatures of O°C ~ 50°C. 
OPERATING TEMPERATURE: 


O 
OUTPUT 
2.8 ~ 31 MHz 


—10°C ~ +50°C 10.63 ~ 11.13 28~33 
12.33 ~ 12.83 4.5 ~ 5.0 
SEMICONDUCTORS AND INDICATOR: 15.83 ~ 16.33 80~85 
22.83 ~ 23.33 15.0 ~ 15.6 
T Cica- seach ogeerie rem 2 tater art nett ec RnR ch RAC end Uaaca Doris 3 33 23.83 ~ 24.33 16.0 ~ 16.5 
29.83 ~ 30.33 22.0 ~ 22.5 
TrAMS|StO Ga eee en aie ee ee Celta oe dee es BD 36.83 ~ 37.33 29.0 ~ 29.5 
: 37.33 ~ 37.83 29.5 ~ 30.0 
[BY Pe v6 (Sosa sei selodiop ene ReRer ev ic aces cues undadt t docstecuna ta oerenoon 28 37.83 ~ 38.33 30.0 ~ 30.5 
1 : 38.33 ~ 38.83 30.5 ~ 31.0 


Digital counter mixer and frequency 


With regard to adjustment and installation of DG-1, refer to 
page 36, 48 and the operating manual. Vee 


7.83 MHz 
) INPUT 
SN76514N 


28, 28.5, 29, 29.5 MHz 


OUTPUT 


Vee 2.8 ~ 31 MHz 
vco 


INPUT 


par St ona 


1.8. 3.5. 7 MHz 


B LO Cc K D | A G R A M COUNTER MIXER UNIT (X54-1150-00) 


Qi BUFF =Q2MIx Q3 BUFF Convertor IL 
icé6 Segment] 


r 
2s 3sC 
| o>-@-< ee 
e 20 SW Digit driv 
7.83MHz 
veo 2SA733 
| OFF (A)x6 


uP62490 | 


1.8.3.5 7 jp Samra Semete  CT 4 
Sa ae See BAND SW BAND SW gBcD 
eaawipricae OM) Coe 


—) 


61 
vco | 
2S: 2 To 
460(B 6 6 | 9 3490 
Co i meen al 
c= ow | 
Q7 as 
pa 28 _ 29.5 29 29.5) 
2s bsA 
fccsome oe’ 5D I 


| B1~4 Switch UN AY | 
| 0 a5~as amp | 
| ama Gag eer ees | 
| | | ye To | 
| Lim: | | 4 947s 
i=] 
Gate pulse 
| as | | ESS | 
TD aa CAL OUT To = 
3400 46018 0 3400 3490 3490 
| AP AP BP aP 
1OHz 100Hz VkHz WOkHz WOOkHz Tmrs| 
Jc 1/10; 1C4 1/10 1c5 1/10 | | 1€1 1/10 1C2 1/10 1C3 1/2 FF 1C6~11 Decade counter 
To TO co TO TD TO TO LATCH pulse | 
3490 3490 3490 3490 3490 3472 3401 
| ee | Ee Esa pe ed pg El ecto 
| 100k Hz 10kHz | | TkHz 100Hz 1OHz eran | | 
| 1C3~5 Divider | 1C1~3 Divider <i 0.H SW | 
%% Counter Freq. (When CAR Freq. = 8.830 MHz) COUNTER UNIT (X54-1160-00) 
5V AVR UNIT 
cf] ene | vores en peu 
Ql AVA | 
¥ 23.83~24.33 | 16.00~16.50 29.83~30.33 | 22.00~22.50 | pav = oe 
10.63~11.13 | 2.80~ 3.30 36.83~37.33 | 29.00~29.50 | | 
12.33~12.83 | 4,.50~ 5.00 37.33~37.83 | 29.50~30.00 SS 
15.83~16.33 | 8.00~ 8.50 37.83~38.33 | 30.00~30.50 
: 22.83~23.33 | 15.00~15.50 i 38.33~38.83 | 30,50~31.00 
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DG-1 


COUNTER ASS’Y (X60-1020-00) 


as, : Re- 


MISCELLANEOUS 


ee 


B50- 1566-00 Operating manual 


Chassis mounter 
Chassis mounter 


E40-0625-05 
E40-1225-05 


Cable (for counter calibration) 


E31-0039-05 
Counter shield box 


Counter shield case 


F11-0231-03 
F11-0232-13 


Carton case (inside) 


HO1-1614-03 


HO3-0543-04 Carton case (outside) 
H12-0048-04 Cushion E X54-1150-00 Counter mixer unit 
H12-0049-04 Cushion C X54-1160-00 Counter unit 
H12-0050-04 Cushion A 
HIZO GOA as | Weuenonir COUNTER MIXER (X54-1150-00) 
H12-0052-04 Cushion D 
H12-0002-03 Protection sheet 

Protection cover 


H25-0112-04 


CAPACITOR 


CK45F1H103Z Ceramic 0.0inF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
KC45B1H102K Ceramic 0.001nF +10% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45RH1H220J Ceramic 22pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1HO20C Ceramic 2pF +0.25pF 
CC45RH1H220J Ceramic 22pF +5% 


Hexagonal boss x 2 


J32-0221-04 


5V-AVR unit 
Display unit 
Counter ass’y unit 


X43-1220-00 
X54-1170-00 
X60- 1020-00 


5V-AVR (X43-1220-00) 


Ref. No. Parts No. Description CC45CH1H330J Ceramic 33pF +80% — 20% 
CK45F1H2232Z Ceramic  0.022uF +80%—20% 

CK45F1H103Z Ceramic O0.01nF +80%—20% 

CAPACITOR CK45F1H2232Z Ceramic  0.022uF +80%—20% 


Ceramic 0.0inF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 47pF +5% 
Ceramic 39pF +5% 
Ceramic 120pF +5% 
Ceramic 68pF +5% 
Ceramic 0.022uF +80%—20% 
Ceramic 22pF +5% 
Ceramic 56pF +5% 
Ceramic 39pF +5% 
Ceramic 0.022uF +80%—20% 
Ceramic 18pF +5% 


CK45F1H103Z 
CK45F1H223Z 
CC45CH1H470J 
CC45CH1H390J 
CC45SL1H121J 
CC45SL1H680J 
CK45F1H223Z 
CC45CH1H220J 
CC45SL1H560J 
CC45CH1H390J 
CK45F1H223Z 
CC45CH1H180J 


Electrolytic 47uF +10% 
Mylar 0.1pF +10% 
Mylar 0.1uF +10% 


CEO4W1E470 
CQ93M1H104K 
CQ93M1H104K 


RW98A3H5REK Cement 5.62 +10% 5W 


SEMICONDUCTOR 


V30-0171-05 IC MC7805CP 


E40-0413-05 


Mini-connector 


Heat sink 
Heat sink (resistor) 


FO1-0244-04 
FO1-0253-04 


Ceramic 47pF +5% 

Ceramic 33pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 12pF +5% 

Ceramic 15pF +5% 

Ceramic 33pF +5% 

Ceramic 22pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 0.001nF +10% 


CC45CH1H470J 
CC45CH1H330J 
CK45F1H223Z 

CC45CH1H120J 
CC45CH1H150J5 
CC45CH1H330J5 
CC45CH1H220J 
CK45F1H223Z 
CK45B1H102K 


DISPLAY (X54-1170-00) 


MISCELLANEOUS 


Connector 16P with lead 


E31-0021-15 

Ceramic 0.022uF +80%—20% 
Mylar 0.001pF +10% 
Ceramic 0.0047pF +10% 


Ceramic O0,001nF +10% 


CK45F1H223Z 
CK45B1H102K 

CQ92M1H472K 
CK45B1H102K 


G13-0107-04 Sponge 


Indicating tube stopper 
Indicating tube stopper 


J19-0485-04 
J21-1493-04 


Ceramic 0.022uF +80%—20% 
Ceramic 0O.01pF +80%—20% 
Ceramic 330pF +10% 
Ceramic 680pF +10% 
Ceramic 330pF +10% 


CK45F1H2232Z 
CK45F1H103Z 
CK45B1H331K 
CK45B1H681K 
CK45B1H331K 


V11-0429-05 Indicating tube LD8109 


Mylar 0. 1F +10% 
Tantalum 0.033uF +20% 
Ceramic 0.001nF +10% 


CQ92M1H104K 
CS15E1VR33M 
CK45B1H102K 
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DG-1 


Re- 


ion 
C61 CE04W1H100(RL) Electrolytic 10uF PD14CY2B103J Carbon 10k2 +5% 1/8W 


C62 CK45F1H223Z Ceramic 0.022uF een PD14CY2B822J Carbon 8.2k2 +5% 1/8W 
C63,64 | CEO4W1E100(RL) | Electrolytic 10uF 25WV PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
C65 C90-0262-05 Ceramic 0.047uF PD14CY2B223J Carbon 22k2 +5% 1/8W 
C66,67 | CK45F1H103Z Ceramic 0.01uF +80%—20% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
C68 CEO4W1A101(RL) | Electrolytic 100uF 10WV PD14CY2B471J Carbon 4702 +5% 1/8W 
cé69 C90-0262-05 Ceramic 0.047yF PD14CY2B101J Carbon 1002 +5% 1/8W 

PD14CY2B103J Carbon 10k2 +5% 1/8W 
c71 CC45CH1H120J Ceramic  12pF +5% PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
G72 CC45CH1H560J Ceramic 56pF +5% PD14CY2B472J Carbon 4.7kQ +5% 1/8W 
C73 CC45SL1H391J Ceramic 390pF +5% PD14CY2B103J Carbon 10k2 +5% 1/8W 
C74 CC45CH1H470J Ceramic  47pF +5% PD14CY2B102J Carbon 1kQ +5%  1/8W 
C75 CC45CH1H150J Ceramic  15pF +5% PD14BY2B183J Carbon  18k2 


C76 C90-0262-05 Ceramic 0.047 uF 


47kQ x7 
47kQ x 6 


Carbon 
Carbon 


R90-0112-05 
R90-0113-05 


C77,78 | CK45F1H223Z Ceramic  0.022uF +80%—20% 


c79 CK45B1H471K Ceramic 470pF +10% 

C80 CC45SL1H470J Ceramic 47pF +5% 

C81 CK45B1H331K Ceramic 330pF +10% V30-0153-05 SN76514N 

C82 CC45CH1HO10C Ceramic 1pF +0.25pF V30-0151-05 Ic TD3490BP 
V30-0170-05 Ic uPB249D 


Ceramic 0.001nF +10% 


C83 CK45B1H102K 


Transistor 2SC460(B) 


V03-0079-05 


PD14CY2B101J Carbon VO9-0023-05 FET 2SK22(GR) 
PD14CY2B154J Carbon 150kQ +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B221J Carbon 2202 +5% 1/8W V01-0084-05 Transistor 2SA733(R) 
PD14CY2B471J Carbon 4702 +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B104J Carbon 100k2 +5% 1/8W V03-0270-05 Transistor 2SC945(R) 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W V01-0084-05 Transistor 2SA733(R) 
PD14CY2B103J Carbon 10k2 +5% 1/8W V03-0270-05 Transistor 2SC945(R) 
PD14CY2B101J Carbon 1002 +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B154J Carbon V01-0084-05 Transistor 2SA733(R) 


V11-0414-05 Diode 1S2588 


PD14CY2B101J Carbon 
PD14CY2B471J Carbon 4702 +5% 1/8W V11-0076-05 Diode 1S$1555 
PD14CY2B101J Carbon 1002 +5% 1/8W V21-0007-05 Varistor SV-03 

PD14CY2B224J Carbon 220k2 +5% 1/8W V11-0076-05 Diode 181555 
PD14CY2B101J Carbon 1002 +5% 1/8W V11-0482-05 Zener diode BZ-220 
PD14CY2B471J Carbon 4702 +5% 1/8W V21-0007-05 Varistor SV03 

PD14CY2B101J Carbon 1002 +5% 1/8W V11-0076-05 Diode 181555 
PD14CY2B332J Carbon V11-0240-05 Zener diode WZ090 


PD14CY2B100J Carbon - 
Ferri-inductor 470uH 


L40-4711-03 


PD14CY2B181J Carbon 1802 +5% 1/8W a 
PD14CY2B331J | Carbon 3302 +5% Hew Lag 880103 Feriindustor S8aH 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W L40-3391-03 Ferri-inductor 2.74H 
PD14CY2B101J Carbon 1002 +5% 1/8W L40-4719-02 Ferri-inductor 4.74H 
PD14CY2B103J Carbon 10k2 +5% 1/8W L40-1592-02 Ferri-inductor 1.5uH 
PD14CY2B101J Carbon 1002 +5% 1/8W L40-2792-02 Ferri-inductor 2.74H 
PD14CY2B331J Carbon 3302 +5% 1/8W L34-0523-05 Tuning coil 1H 
PD14CY2B102J Carbon 1kQ +5% 1/8W L40-1892-02 Ferri-inductor 1.84H 
PD14CY2B100J Carbon 100 +5% 1/8W L34-0526-05 Tuning coil 0.28uH 
PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14BY2B333J Carbon 33k2 +5% 1/8W L40-1592-02 Ferri-inductor 1.54H 
PD14CY2B271J Carbon 2702 +5% 1/8W L40-4711-03 Ferri-inductor 470uH 
PD14CY2B102J Carbon L40-6801-03 Ferri-inductor 68uH 
L40-4711-03 Ferri-inductor 


L33-0601-05 Choke coil 2.2uH 


Carbon 
Carbon 5602 +5% 1/8W 


PD14CY2B471J 
PD14CY2B561J 


Tuning coil 7.83MHz 


L34-0522-05 


PD14CY2B101J Carbon 1002 +5% 1/8W 

PD14CY2B100J Carbon 102 +5% 1/8W L34-0524-05 Wide range transformer (BM output) 

PD14CY2B472J Carbon 4.7k2 +5% 1/8W L19-0020-05 Oscillating transformer (DC-DC converter) 
L77-0482-05 Crystal 10 MHz 


Carbon 8202 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 2.7kQ +5% 1/8W 
Carbon 220k2 +5% 1/8W 


PD14CY2B821J 
PD14CY2B472J5 
PD14CY2B471J5 
PD14CY2B102J 
PD14CY2B272J 
PD14CY2B224) 


C05-0032-05 Trimmer 40pF 


R92-0 150-05 Short jamper 
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Nah? Re- 


E23-0046-04 Square terminal x 5 


— E40-0327-05 Type U pin assy 
E40-0607-05 Mini-connector x 3 
E40-0826-05 Type U pin ass‘y x 2 
E40-1714-05 Mini-connector 


R12-4021-05 Semi-fixed resistor 50k0(B) 


COUNTER (X54-1160-00) 


ee 


CAPACITOR 


+5% 


CC45CH1H101J Ceramic 100pF 


CK45B1H102K Ceramic 0.001pF +10% 
CEO4W1C220 Electrolytic 22uF 16WV 
C90-0262-05 Ceramic 0.047 uF 

CEO4W1A101 Electrolytic 100uF §10WV 


C90-0262-05 Ceramic 0.047 uF 


RESISTOR 


PD14CY2B272J Carbon 2.7k2 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
PD14CY2B104J Carbon 100k2 +5% 1/8W 
PD14CY2B821J Carbon 8202 +5% 1/8W 


Carbon 
SEMICONDUCTOR 


PD14CY2B103J 


V03-0270-05 


TD3490BP 


V30-0151-05 


V30-0131-05 IC TD3472AP 
V30-0132-05 IC TD3400AP 
V30-0169-05 Ic SN74HOON 


V30-0168-05 SN74176N 


1C7~11 | V30-0151-05 Ic TD3490BP 
1C12~ 16} V30-0167-05 IC TD3475AP 
1C17 V30-0165-05 IC TD3450AP 
1C18 V30-0166-05 IC ‘TD3460AP 
1C19,20 | V30-0165-05 Ic TD3450AP 
1C21 V30-0166-05 IC TD3460AP 
IC22 V30-0165-05 IC TD3450AP 
1C23 V30-0132-05 IC TD3400AP 
IC24 V30-0151-05 IC TD3490BP 
IC25 V30-0164-05 IC TD3442AP 
1C26 V30-0163-05 Ic TD3404AP 


COIL/MISCELLANEOUS 


| L40-4701-03 Ferri-inductor 17H 
- E40-0607-05 Mini-connector x 3 
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PACKING 


Operating manual 


(B50- 1566-00) ae 
Cushion A 


(H12-0050-04) 
AVR ASS'Y 


Cushion C 
(H12-0049-04) & 


Indicator Cushion D 


(H12-0052-04) 


Protection cover 
Ke (H25-0112-04) 


Counter unit ASS'Y 


Cushion E 7 1 
». (H 12-0048-04) 


Carton case (Inside) 
(HO1-1614-03) 


v DISPLAY (X54-1170-00) 


Vv 5V-AVR (X43-1220-00) 


Q1: MC7805CP 


MC7805CP 


v DISPLAY (X54-1170-00) 


Gs F 


Red mark 


G1 G2 G3 


G6 — 
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YG-88C/DS-1A 


YG-88C: SPECIFICATIONS 


CENTER FREQUENCY: 
8830.7 kHz 
PASS BAND WIDTH: 
Better than +250 Hz (—6 dB) 
ATTENUATION BAND WIDTH: 
Less than +900 Hz (—60 dB) 
GUARANTEED ATTENUATION: 
Better than 80 dB 


YG-88C 


i ce 


MISCELLANEOUS 


Label 
Operating manual 


B42-0664-04 
B50- 1556-00 


Crystal filter 
Packing case (Inside) 
Packing case (Outside) 


L71-0024-05 
HO1-0585-05 
HO3-0200-04 


DS-1A SPECIFICATIONS 


SEMICONDUCTORS 
T20A6 (2) 
RATED FINAL STAGE INPUT * 
More than 9OW at CW (1.8 ~ 28 MHz), DC13.8V 
POWER CONSUMPTION * 
15A (CW transmission) 
0.6A (heater switch OFF in signal receive mode) 
5A (heater switch ON in no-signal receive mode) 
Note: AT DC13.8V 
POWER SUPPLY 
DC12-16V (standard: 13.8V) 


DIMENSIONS . 


80 (W) x 51 (H) x 94 (D) mm 


WEIGHT 
300g *TS-820 is used. 
DS-1A 
cme | rete | seen a 
‘ marks 
B50-1567-00 Operating manual 


12P Plug 
Wire kit 


E08-1207-05 
E33-0074-00 


FO5-1531-05 Fuse 15A 


HO1-1617-03 Case (Inside) 
H0O3-0544-04 Case (Outside) 


H10-1001-03 Cushion 

H25-0029-04 Polyethylene bag (Small) 
H25-0103-04 Protection bag 
H25-0105-04 Protection bag 


J13-0037-05 Fuse holder 
J41-0024-15 Cord bushing 
J61-0014-05 Free up bolt 


X46-1000-00 DC-DC converter 
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© Green ,5 81 Green 
ieee Orange ,6 C2 Orange s 
Red .8 C1 Red a 


Power 
connector 


DC connector 


FUSE 15A 


DC-DC CONVERTER (X46-1000-00) 


CAPACITOR 


RESISTOR 


R92-0121-05 Resistor (Cement) 2.42 5W 
R92-0120-05 Resistor (Cement)2202 2W 


SEMICONDUCTOR 


: MISCELLANEOUS 
E20-0513-05 


FO1-0170-14 
FO1-017 1-04 
F11-0195-14 


5P terminal x 2 
Heat sink (A) 
Heat sink (B) 
Cover (Heat radiating) 


Protection bag 
H25-0103-04 


Operating manual 


[ee Protection bag 
H25-0105-04 


DC-DC converter unit 
X46-1000-00 


Cushion 
H10-1001-03 


Case (Inside) 
HO1-1067-03 


“eA Re- 
CEO2W1E221 Electrolytic 220uF 25WV 


V11-0292-05 Transistor 2N4049 ao 


a eA 


FEATURES 


. HF all-band SSB/CW/RTTY transceiver employing 


PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WWW; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 


receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 
excellent performance is obtained in both the spurious 
radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 


The IF shift.circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 


This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 


prevented unlike clippers. 


. Employment of RF negative feedback 


RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 


feedback. 


. Newly developed analogue dial 


Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 


Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, .the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


8. 


10. 


11. 


12. 


13. 


14. 


15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 
During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 


receive. 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) : 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 

This transceiver permits combination use with 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 
effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 


option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory Circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, IF OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50O and low-pass filter LF-30A. 


Use of digital display dial DG-1 (option) 

1) Digital display dial 
The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode. 

Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WVWYV. 
The green indication on the dial assures many hours 
of fatigueless operation. 
D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 


Nh 


system. 
5) 


OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 

The receiver part employs a single superheterodyne system, 
‘while “the transmitter part employs a single conversion 
system having a filter type SSB generator. The intermediate 
frequency used is 8830 kHz. 

The local oscillator employs a phase locked loop (PLL) circuit 
controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 

The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characgeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 

In addition to the conventional accessory functions, the 
various circuits newly developed such as RF speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 

A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and Q8 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a m matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further. 


RECEIVER SECTION 

The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs Q6 and Q7, thereby being converted in IF signal 
of 8830 kHz. 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 


_ diodes D9. through D12. 


The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 


ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 

The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 

This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning circuit. 


COIL PACK UNIT (X44-1140-00) 

Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 

This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00); the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 


DISPLAY UNIT (X54-1170-00) (DG-1: Option) 
The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. ; 


5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carrier 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the PLL 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 

This unit includes AF amplifier in the final stage of the 
receiver section and the 9-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 

This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
—6-volt generator circuit for block bias. 


VFO UNIT (X40-1110-00) 

Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VFO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.5 MHz. 


MARKER UNIT (X52-0005-01) 

A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator Q2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 


accurately synchronized with 25 kHz by the synchronizing - 


signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by Q4 and then taken out as the 


Output. 


FINAL UNIT (X56-1200-00) 
This unit includes the final stage power amplifier compart- 
ment except for the output-side m matching circuit. 


RELAY UNIT (X43-1190-00) 

This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or “cross” operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of S2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 

This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 

TS-820 permits 16 kinds of the so-called “cross” operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 
Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board. 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 

Almost all conventional transceivers for amateur use employ 
the double conversion system as shown inFig. 1, particularly 
with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to TS- 
520. 

The double conversion system has the following features. 

1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre- 
quency. 

2. The first IF frequency is fairly free to be set. 

3. Mixer noise is apt to increase due to twice frequency 
conversions. 

4. Excessive level signals are fed to the second mixer. 
Thus, the two-signal characteristic might be 
deteriorated. 

5. Due to many internal oscillators and mixers beat in- 
terference and spurious radiation are liable to be caused. 


a 


FES OZ S 
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FUNCTIONAL DISCRIPTION 


RF AMP MIX IF AMP MIX FILTER IF AMP. 


RF AMP MIX \F AMP. MIX FILTER IF AMP 


Fig. 1 Typical double conversion type 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2. and it is considered to be provided with 
the following features. 

1. Since only one mixer is used, mixer noise level is low. 

2. Since the number of oscillators can be reduced, beat in- 
terference in receiving and spurious radiation in 
transmitting are eliminated comparatively. 

3. It is comparatively difficult to increase the number of 
bands. Thus, the local oscillator circuit configuration 
becomes complicated. 

4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 


FILTER 


8.83MHz 


FILTER 


RF AMP MIX EILTER IF AMP 


RF AMP MIX FILTER IF AMP 


Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 
in receiving and on suppression of spurious radiation in 
transmitting. Thus, it employs the single conversion system 
with PLL type local oscillator. Employment of the PLL system 
permits various merits such as unification of the dial pointer 
and IF shift function. 

The circuit configuration of TS-820 is as shown in the block 
diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 
of a single conversion type using PLL local oscillator and 
crystal filters of 8.83 MHz IF frequency. 
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Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 

During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signa! distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D31 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain contro! by Q26 and Q27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. , 

The signal sufficiently compression-processed is buffer 
amplified by Q25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 
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MONITORING CIRCUIT 

Since TS-820 is provided with a monitoring Circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product - 
detected by FET 014, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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Fig. 5 Monitor circuitry 


FUNCTIONAL DISCRIPTION 


PLL CIRCUIT 

Fig. 6 shows the circuit configuration of the PLL system 
developed in TS-820. In this system, VCO signal is mixed 
with HET signal and thereby converted into a signal of 3.33 
to 3.83 MHz common to all bands, which is further mixed 
with a carrier to be converted into 5.5 to 5.0 MHz. This 
signal is phase compared with VFO signal of 5.5 to 5.0 
MHz. The comparison output thus obtained is returned to 
VCO to lock tt. 


The HET mixer serves to convert the different frequencies of 
individual bands into the same frequency, whereas the 
carrier mixer acts to keep the transmitting and receiving fre- 
quencies constant regardless of change-over of the MODE 
switch by applying a carrier signal to the PLL loop and to per- 


form IF shift. Fig. 7 shows the block diagram of the PLL part. 
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Fig. 7 PLL assy 


FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET. CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through Q13 and Q14 which serve as a buffer and also 
switching amplifier. 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. If a spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 

The carrier oscillator circuit is divided into CAR 1 and CAR 2; 
the former is in charge of CW (receive), USB, LSB, FSK 


Q18 TD3400AP 


From CAR MIX 


From VFO 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate Q18 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by Q18 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 


C13 «(C12 


To VCO varicap diode 


C15 C14 


B4 
R16 


To VCO OFF circuitry 


Fig. 8 TS-820 phase detector circuit 
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FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 

The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When ‘cross’ operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, as compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow, there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


Relay unit 
(X43—1190—00) | 
RLT 


RLI2 


IF SHIFT 
VR6-2 
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| 
| 
| 
| 
eta 
| 
| 
| 
| 
| 


IF SHIFT CIRCUIT 

This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 


| 
| 

| 

3 CAR-1 unit (X50-1310-00) 
: 

| 


Fig. 9 IF SHIFT circuit 


FUNCTIONAL DISCRIPTION 


3. When FSK (RTTY) is operated 


2. Adjustment of tone quality during CW mode operation 
For the RTTY operation, a demodulator and a 


O When no CW filter is installed: 


When the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 


(YG-88C at option). 


O When CW filter is installed: 


Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 
receiving level. 

O When the digital display is provided: 

The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency Is indicated). 
lf zero-in operation is performed by using the digital 
display, follow the procedure shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 


Receiving CW FILTER 
CAR position SSB FILTER 
‘ Coe ead, ke ae 
\ 


1 i] 
ee, 
' ! 
y 1 
| ! 
! ! 

\ 


8831 8832(kHz) 


8829 


Mark (wide) 

8829.85 
Mark (narrow) Space 
8830.53 8830.7 


Fig. 10 RTTY frequency 


teletypewriter are necessary. Demodulators that are 
operated with audio input signals with filters of 2125 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage - is 
automatically reduced. Thus, the continuous 
transmission of this transceiver can be enjoyed without 


any anxiety. 


FSK NARROW 


Carrier unit 


OS On@ 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 

AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. Q4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting. D20 is used for AGC discharge and D211 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 
line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 
CIRCUIT 

In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 


(Refer to Fig. 12). 


Balanced Mixer Neutralization Drive 


3SK4l c3i 


00) 
S | 
2 
7 
o 


Ci1 


In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
m@ matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and it is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the mw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the u 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity: is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 dB is 
effected by the tertiary cross modulation products. 


NFB FINAL 


S2001A 


c25 C1 Neutralization 


Fig. 12 RF-NFB circuit 
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Relay unit 
(X43-1190-00) 


VFO 


Coil pack unit 
(X44-1140-00) 


AF-AVR unit 
(X49- 1080-00) 


PARTS ALIGNMENT 


IF unit 
(X48- 1150-00) 


———— 


RF unit 
(X44- 1150-00) 


RLL ASSY unit CAR ASSY unit 
(X60-1010-00) (X60- 1000-00) 


V1 V2 


FINAL unit 
(X56-1200-00) 


RELAY unit 
(X43-1190-00) 


FIX » VOX unit 
(X50- 1350-00) 


ce 


7 
| 


C22 


Variable capacitor B 
(CO1-0084-05) 


Variable capacitor A 
(CO3-0060-05) 


MARKER unit 
(X51-0005-01) 


RECTIFIER unit 


(X43-1090-02) 


HV unit 
(X43-1110-00) 
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PARTS ALIGNMENT 


IF unit 


C24 


(X48- 1150-00) 


(X44-1150-00) 


VC3 


vcl 
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FUNCTIONAL DISCRIPTION 


NB CIRCUIT 

The NB unit roughly consists of a signal system and noise 
system. 

The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 GB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise component only is picked out through transistors 
Q8, Q9 and Q10 and rectified by D13 and D14 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to Q8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit Q6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, Q8, O9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 is tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is, the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 
AUX position in BAND switch is empty channel because of 
circuit configuration. 
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PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-0315-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass Calibration knob] Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) | (K21-0269-04) (K21-0267-04) 


io 8 
e 7 ‘ 
be ha OOS 


ae se 


RIT-O-1F SHIFT MIC-O-CAR AF GAIN -O-RF GAIN 
es 46 
So 


FUNCTION HEATER POWER 
vFo ON ON 
oR e 


mR 


Phone jack Knob x 2 Dial escutcheon Knob Knob SEerCaVaeWitchhce 
(E11-0034-25) (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 
4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(E06-0403-05) (S44-2015-05) (K23-0240-04) (K29-0166-04) (A20- 1030-05) 
Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (E01-0801-05) (E11-0005-15) (E01-0903-05) 


M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-0041-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


Butterfly nut 12P connector socket 
(N14-0020-04) (EO8-1208-05) (E11-0003-15) 


Slide switch IP pin jack 12P connector 2P pin jack Slide switch 
(S31-2007-05) (E13-0101-05) (EO8-1202-05) (E13-0205-05) (S31-2007-05) 
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PACKING 


4P microphone plug (E07-0403-05) 
Cable for counter calibration (E31-0039-05) 
Pin plug x 5 (E14-0101-05) 

Speaker plug (E12-0001-05) 

9P MT plug (installed) (E05-0901-05) 
8P US plug (E14-0801-05) 

Plastic extension foot x 2 (N30-4012-11) 
Screw for foot x 2 (JO2-0049-14) 

AC power cord (E30-0181-05) U.S.A. 
Fuse 

4A Xx 2 (FO5-4022-05) USA, x3 Europe 
6A xX 2 (FO5-6021-05) USA, x3 Europe 


Cushion 
(H10-1276-04) 


(H10-1447-02) 


Protection cover 
(H20-0439-04) 


Styren foam cushion (F) 
(H10-1446-02) 


Carton case (inside) 
(HO1-1618-24) 


Carton case (outside) 
(HO3-0545-24) 


PARTS ae 


ee 
CAPACITOR COIL/TRIMMER/VARIABLE CAPACITOR 


C90 0186-05 Ceramic 0.001nF 3kWV Choke coil , 3nH 
c90 0187.05 Ceramic 0.0047 uF 1.4kWV Choke coil (Final) 
c90 0185 05 Ceramic 100pF 3kWV Choke coil, 470uH (for safety) 
C91 0017-05 Ceramic 390pF Final coil (A) 
C91 0016-05 Ceramic 3pF 3kWV Final coil (B) (28 MHz) 
CC45SL2H821J Ceramic 820pF +5% Ferri-inductor, 150uH 
CC45SL2H102J Ceramic O.001inpF +5% 
CC45SL2H681J Ceramic 680pF +5% Trimmer (Neutralizing) 
CC45SL2H271J Ceramic 270pF +5% 
CC45SL2H101J Ceramic 100pF +5% C03-0060-05 Variable capacitor (A) (Final) 
CO1-0084-05 Variable capacitor (B) (Loard) 
C90-0187-05 Ceramic 0.0047uF 1.4kWV 
C90-0300-05 Ceramic 470pF AC150WV Coil (Parastic suppressor) 
CK45F1H103Z Ceramic 0.01iuF +80%—20% 
CK45E2H103P Ceramic 0.001nF +100%—0% 
C90-0327-05 Electrolytic 100yuF 500WV 
C90-0327-05 Electrolytic 100uF 500WV 
C90-0326-05 Electrolytic 22uF 450WV 
CC45CH2H470J Ceramic 47pF +5% 
CC45SL2H221J Ceramic 220pF 500WV 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CK45D1H102M Ceramic 0.001nF +20% 
CK45F1H103Z Ceramic 0.001pF +80%—20% 
Dial escutcheon 


Ceramic 12pF 3kV 
0.01nF + 80% —20% 


C90-0172-05 


Speaker grille cloth 
Coupling x 2 (Baklite) 
Rubber cap x 3 (Opening for adjustment) 
Front glass 

Front glass (Indicating plate) 


RD14BY2E102J 


RD14BY2E332J ios 
RCO5GF2H101J coe glass ews dial) 
RCOS5SGF2H474J © Dial scale (Sub-dial) 


RCOS5GF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 
PD14BY2E221J5 
PD14BY2E681J 
PD14BY2E102J 


Model name plate (KENWOOD) 
oltage indication sticker 120/220V 
Caution sticker (high voltage) 
Fixed ch. sticker 

DC terminal indicating sticker 


IN60 
VO6E 


V11-0051-05 
VV11-0285-05 


Operating manual 
aution card (Transmitter section) 
aution card (Source voltage) 

aution sticker (Source voltage) 


Final tube S2001A 


V40-0150-00 


POTENTIOMETER 


10kQ (C), RF-PRO with switch (S10) 
10kQ (B), RF-VOLT, BIAS 

10kQ (A), AF, 10k2 (B) RF-GAIN 
10kQ (A) MIC, 10kQ2 (B) CAR 

5kQ (B) RIT, 10kQ (F) IF-SHIFT 


RO1-3028-05 
RO3-3050-05 


RO8-3012-15 Sprocket x 2 


Chain ass'y 

Shaft (A) (LOAD) 

Band shaft 

Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢ — 6¢) 
Shaft joint (6¢ — 3¢) 
Shaft coupling (DRIVE) 
Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 

Switch stopper 

Vernier mechanism ass'y 
Fan ass'y 


RO8-9011-05 


SWITCH 


Rotary switch METER SW 
Rotary switch FIX CH 
Rotary switch BAND SW 
Rotary switch FINAL 
Rotary switch FUNCTION 
Rotary switch MODE 
Push switch RIT, ATT, DH 
Paddle switch STBY, VOX, NB, MON 
Paddle switch AGC 

See-saw switch POWER, HEATER 


Slide switch SG, XVTR 
Rocker switch (Power source selectior 


$01-3022-15 
S01-4017-05 
$01-5010-05 
S40-2077-05 
$44-2020-05 
S44-2015-05 
$59-2020-05 
$31-2007-05 
S59-2017-05 


D32-0051-04 
D32-0064-04 
D32-0075-04 
D40-0204-04 
D40-0206-05 


US socket 
9PMT socket 
3P plug (Power source) 


EO1-0801-05 
E01-0903-05 
E03-0301-15 
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E04-0102-05 
E05-0901-05 
E06-0403-05 


E08-0204-05 
E08-1202-05 
E08-1207-05 
E08-1208-05 
EO09-0204-05 
E11-0003-15 
E11-0005-15 
E11-0014-05 
E11-0034-25 
£12-0001-05 
E13-0101-05 
E13-0205-05 
E14-0101-05 
£14-0801-05 
E20-0512-05 
E20-1003-05 
E22-0207-05 
E23-0014-04 
E23-0056-05 
E23-0093-05 
E30-0181-05 
£31-0037-05 
E31-0038-05 
E31-0039-05 
E33-0084-00 
E33-0085-00 
E33-0097-00 
E33-0098-00 
E90-0004-15 


FO5-4022-05 


FO5-6021-05 


FO9-0041-05 
F10-0402-04 
F10-0412-14 
F11-0243-23 
F11-0244-03 
F15-0205-04 
F15-0601-04 
F19-0133-14 


_|-£07-0403-05_- 


P 


i ead eesunmet al oa 


M type receptacle 

9PMT plug 

4P Miceophone socket 

|-4P Microphone jack—_— ~ 


ARTS LIST 


J21-1144-04 
J21-1148-04 
J21-1151-04 
J21-1202-04 © 


Speaker retainer 

Variable capacitor stopper 
Terminal plate stopper 

_| Speaker retainer ass'y _ 


2P plug socket x 2 

12P plug socket 

12P plug 

Connector socket (for transverter) 
2P plug socket x 3 

US jack (External speaker) 
3P phone jack (Key) 

US jack (RTTY) 

US jack (2P with SW) 
Phone plug (SP) 

1P jack x 3 

2P jack 

1P plug x 6 

US plug 

5P terminal plate 

10P terminal plate 

Lug plate 
Acme terminal 
Terminal 
Teminal (mini connector) 
AC power cord 


3P connector with coaxial cable 
Counter cable 

Wire kit 

Wire kit 

Wire kit 

Wire kit 

Plate cap x 2- 


Fuse (4A) x 2 
Fuse (4A) x 3 


Fuse (6A) x 2 
Fuse (6A) x 3 


Fan 
Shield plate (Relay) 

Shield plate (Final) 

Final box 

Final cover 

Shading plate 

Shading plate (small) x 2 

Protecting plate (for DC-DC converter) 


G01-0801-04 
G11-0008-04 
G11-0053-04 


HO1-1608-24 


H10-1276-04 
H10-1446-02 
H10-1447-02 
H20-0439-04 
H25-0029-04 
H25-0120-04 


JO2-0022-05 
JO2-0049-14 
J13-0033-15 
J19-0006-04 
J19-1301-04 
J21-0392-04 
J21-0934-15 


Spring (for earth) 
Cushion (Relay) 
Cushion 


Carton case (Inside) 
Carton case (Outside) 
Carton case (Outside) 
Cushion 

Styrene foam cushion (F) 
Styrene foam cushion (R) 
Protection cover 
Polyetylene bag 
Polyetylene bag 


Leg (Small) x 4 
Leg (Large) x 6 
Fuse holder 
Switch stopper 
Diode holder x 4 
Lead holder 

Fitting for handle x 2 


3P connector with lead (FSK switching) 


Retainer 

Meter stopper 

Lamp stopper 

Rotary switch stopper 
Final coil stopper x 2 

RF PC board stopper 

VFO fittings 

Shaft holder x 2 

Ring spacer (Microphone) 
Hexagonal boss (AF) x 4 
Hexagonal boxx x 8 (Push switch) 
Hexagonal boss x 2 (Final) 
Boss for dial scale (A) 
Boss for dial scale (B) 
Round boss 

Knob bushing x 3 

Cord bushing 

Free up belt 

Vinyl tie x 12 


J21-1425-04 
J21-1494-04 
J21-1495-04 
J21-1496-04 
J21-1497-04 
-1502-04 


J21-1504-14 
J31-0141-04 
J32-0074-04 
J32-0218-04 
J32-0220-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J41-0024-15 
J61-0006-04 
J61-0019-05 


Handle 
Knob FIX, CH 
Knob x 3 DRIVE, FUNCTION, COMP LEVEL 
Knob x 2 CAR, RF GAIN 

Knob x 4 LOAD, RIT, MIC, AF GAIN 


KO1-0049-15 
K21-0266-04 
K21-0267-04 
K21-0268-04 
K21-0269-04 


K21-0279-04 Knob METER 

K21-0315-04 Knob PLATE 

K21-0709-03 Knob MAIN 

K23-0239-04 Knob BAND, MODE 
K23-0240-04 Knob VOX, ANTI VOX, DELAY 
K23-0241-14 Knob IF SHIFT 

K29-0166-04 Knob (Push) x 3 DH, RF ATT. RIT 


K29-0269-04 Knob (Calibration) 


Power transformer 
Choke coil (Low frequency) 


LO1-1056-05 
L15-0002-15 


ANT relay 


$51-4017-15 


Speaker 
Motor 


T03-0027-15 
T40-0022-05 


X40-1110-00 VFO unit 


X43- 1090-02 Rectifier unit 
X43-1110-00 HV unit 
X43-1190-00 Relay unit 
X44-1140-00 Coil: pack unit 
X44-1150-00 RF unit 
X48-1150-00 IF unit 
X49-1080-00 AF-AVR unit 
-1350-00 FIX-VOX 
Marker unit 
Indicator unit 
VOX-VR unit 
FINAL unit 


CAR ass’y unit 
PLL ass’y unit 
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PARTS LIST 


lS 
Description ies 
Pp marks J21-0895-03 VFO variable capacitor stopper 
J25-1505-13 VFO stopper 
CAPACITOR 


VFO (X40-1110-00) 


Ceramic—47pF —_+5% —_____ —HV (X43-1110-00) -—- — ——-—- 


Ceramic 15pF +5% 
es ee 


Ceramic 7pF +5% 
CAPACITOR 


Ceramic 47pF +5% 
CK45E2H103P | Ceramic O0.01nF +100%-0% | | 


Ceramic 22pF +5% 
Carbon 100k2 +5% 1/2W 


—_|CC45PG1H470J—_ 
CC45LG1H150J 
CC45SG1HO70J 
CC45LG1H470J 
CC45LG1H220J 
CM93F2A151J 
CC45CH1HO30D 
CK45F1H223Z 


7 
'G2;3 

C4 
C5 
C6 


Mica 150pF +5% 
Ceramic 3pF +0.5pF 
Ceramic 0.022uF +80%—20% 


cg 


CK45F1H473Z Ceramic 0.047nF +80%—20% RCOSGF2H104J 
CK45F1H223Z Ceramic 0.022uF +80%—20% PD14BY2H684J) Carbon 680k2 +5% 1/2W 
CC45SL1H330J Ceramic 33pF  +5% RCOS5GF2H563J Carbon 56k2 +5% 1/2W 
CC45SL1HO50D Ceramic 5pF +0.5pF RCOSGF2H123J Carbon 12k2 +5% 1/2W 


Ceramic 10pF +0:5pF 
Ceramic 5pF +0.5pF 
Ceramic O.01nF +80%—20% 
Ceramic 0.047uF +80%—20% 
Ceramic 10pF +0.5pF 


CC45SL1H100D 
CC45SL1HO50D 
CK45F1H103Z 
CK45F1H473Z 
CC45CG1H100D 


eee E23-0047-04 Terminal (square) x 6 an 


RELAY (X43-1190-00) 


rs ee 
marks 


CAPACITOR 
C90-0325-05 


Electrolytic 2200uF 25WV 
CK45F1H473Z Ceramic 0.04uF +80%—20% 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CQ92M1H104K 


Mylar 0.1 uF +10% 
RS14AB3D221J_ | Metal film 2202 +5%  2W Lo 
SEMICONDUCTOR 


V11-0418-05 Zener diode BZ-052 fa 


$51-4031-05 
E40-1413-05 
E40-0613-05 


PD14BY2E105J 
PD14BY2E101J 
PD14BY2E105J5 
PD14BY2E331J 
PD14BY2E333J 
PD14BY2E473J 
PD14BY2E102J 
PD14BY2E101J5 


SEMICONDUCTOR 


3SK22(Y) 
FET 2SK19(Y) 
2SC460(B) 


VO9-0020-05 
VO9-0011-05 
V03-0079-05 


Diode $D111 
IN6O 


V11-0053-05 
V11-0051-05 


Relay 
Mini connector 


Mini connector 


COIL/VC/TRIMMER 


Oscillator coil 
Ferri inductor 1 mH 
Ferri inductor 22uH 
Ferri inductor 1 mH 


L32-0098-05 
L40-1021-03 
L40-2201-03 
L40-1021-03 


RECTIFIER (X43-1090-02) 


ae Re- 
aoa ee 


CEO2W2C330 Electrolytic 33uF 160WV 
CK45E2H103P Ceramic 0.01nF +100%—0% 


Variable capacitor (Small size) 
Ceramic trimmer 


CO03-0001-05 
CO5-0013-15 


VFO Case 


A01-0169-23 


B42-0010-04 Indication tape 


C01-0169-05 Variable capacitor 


Carbon 410k2 
Metal film 4702  +5% 2W 

Carbon 1kQ +5% 1/2W 
Carbon 100k2 +5% 1/2W 
100kQ2 


RCO5GF2H474J 
RS14AB3D471J 
RCOS5GF2H102J 
RCOS5GF2H104J 
PD14CY2E104J 


Shaft coupling 
Dial mechanism 


D22-0011-05 
D40-0205-05 


Carbon 


E08-0204-05 2P plug socket 


E13-0101-05 1P pin jack SEMICONDUCTOR 

E22-0207-05 Lug plate 

E23-0021-04 Terminal x 5 V110282-05 Diode yee 
V11-0285-05 Diode VO6E 


VO3C 


V11-0290-05 Diode 


VFOcover 
VFO shield plate 
VFO box 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


Terminal (square) x 17 


E23-0047-04 


GO3-0009-04 Spring 
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PARTS LIST 


COIL PACK (X44-1140-00) Re- 
i : : Description 


CAPACITOR 


Ceramic 56pF +5% 
Ceramic 47pF +5% 
Ceramic 56pF +5% 
Ceramic 47pF +5% 
Ceramic 56pF +5% 
Ceramic 39pF +5% 
Ceramic 33pF +5% 
Ceramic 150pF +5% 
Ceramic 100pF +5% 
Ceramic 560pF +5% 
Ceramic 0.0ipF +80%—20% 
Ceramic 22pF +5% 
Ceramic 220pF +5% 
Ceramic 100pF +5% 
Ceramic 560pF +5% 
Ceramic 33pF +5% 
Ceramic 39pF +5% 
Ceramic 0.001nF +5% 


L34-0556-05 Tuning coil 21 
L34-0557-05 Tuning coil 28 


} DRIVE 


L40-4711-03 Ferri-indicator 
L34-0558-05 Trap coil 
L34-0559-05 Trap coil 


CC45RH1H560J 
CC45RH1H470J 
CC45RH1H560J 
CC45RH1H470J 
CC45RH2H560J 
CC45RH2H390J 
CC45RH2H330J 
CC45RH1H151JTD 


CC45RH1H101JTD 
CC45SL1H561JTD 


CK45F1H103Z 
CC45RH1H220J 
CC45RH1H221JTD 
CC45RH1H101JTD 
CC45SLiH561JTD 
CC45RH1H330J 
CC45RH1H390J 
CQ92M1H102J 


VC1~3 |C01-0127-15 Variable capacitor 


D13-0032-03 Sprocket x 3 
D13-0055-04 Sprocket x 3 
D16-0021-04 Chain ass‘y 


D21-0412-14 Shaft 


E23-0015-04 Lug (ground) 
—23-0047-04 Terminal (square) 
E40-0315-05 Mini connector x 2 
E40-0401-05 Connector x 3 


Shield plate x 2 


VC stopper x 2 


Ceramic 100pF +5% 
Ceramic 120pF +5% 
Ceramic 33pF +5% 
Ceramic 560pF +5% 
Ceramic O0.01npF +100%—0% 
Ceramic 10pF +0.5pF 
Ceramic + 100% —O% 


CC45RH1H101JTD 
CC45RH2H121JTD 
CC45RH2H330J5 
CC45SL1H561JTD 
CK45E2H103P 
CC45SL1H100D 
CK24E2H103P - 


Rotary wafer ass'y 
RF (X44-1150-00) 


pl 


CAPACITOR 


Ceramic 33pF +5% 
Ceramic 0.01pF +80%—20% 
Ceramic  39pF +5% 


CC45RH1H330J5 
‘| CK45F1H103Z 
CC45RH1H390J5 


CC45RH1H390J Ceramic 39pF +5% CC45SL1H330J Ceramic 33pF +5% 
CC45HH1H390J Ceramic 39pF +5% CK45F1H103Z. Ceramic 0.01ipF +80%—20% 
CC45RH1H390J Ceramic 39pF +5% C90-0262-05 Ceramic 0.047uF +10% 
CC45RH2H390J Ceramic 39pF +5% CK45F1H103Z Ceramic 0.01nF +20% 


en ae ee Ceramic +5% CK45K1H102M Ceramic 0.00inF +20% 


€90-0262-05 Ceramic 0.0047uF +10% 
CC45SL2H151J Ceramic 150pF +5% 
a CQ93M2A473K Mylar 0.047uF +10% 


PD14CY2E102J Ceramic 0.001uF +5% 


PD14CY2E223J 


C91-0022-05 


PD14CY2E102J €90-0262-05 Ceramic 0.047uF +10% 
PD14CY2E820J CK45E2H103P Ceramic 10.0 Thr 4: 100% = 0% 
PD14CY2E472J CK45F1H103Z Ceramic O0.01uF +80%—20% 
PD14CY12E392J CQ93M2A473K __| Mylar 0.047uF +10% 
CK45E2H103P Ceramic | O.01nF + 100%— 
—— €90-0262-05 Ceramic  0.0474F +10% 
L34-0545-05 Tuning coil CK45F1H103Z Ceramic O.01pF  +-80%—20% 


Tuning coil 1.9 
Tuning coil 3.5 


L34-0548-05 
L34-0549-05 


Ceramic 0.047uF +10% 


C90-0162-05 


Baccus Hine ie ‘ ts CC45SL1H100D |Ceramic 10pF = +0.5pF 
CK45F1H103Z Ceramic O.01nF +80%—20% 
ot 065e715 CC45RH1H120) |Ceramic 12pF — +5% 
Suweaen CC45RH1H390) |Ceramic 39pF +5% 
wie CK45F1H103Z Ceramic 0.01nF +80%—20% 
Saeg on C90-0262-05 Ceramic 0.047nF +10% 
CK45F1H1032Z Ceramic 0.01uF +80%—20% 


Ceramic 0.047unF +10% 
Ceramic 0.001npF +20% 
Ceramic 0.0inuF +80%—20% 
Mylar 0.22uF +20% 
Ceramic O.0ipF +20% 
Ceramic 0.047uF +10% 


C90-0262-05 
CK45D1H102M 
CK45F1H103Z 
CQ93M2A224M 
CK45D1H102M 
C90-0262-05 


Tuning coil 7 
Tuning coil 14 


L34-0554-05 
L34-0555-05 


CEO4W1HO10(RL) {Electrolytic 1uF 50WV 


23 


PARTS LIST 


very Re- m3 
rl ee 
Electrolytic 0.474F 20WV SEMICONDUCTOR 


Ceramic 0.047u4F +10% V09-0057-05 FET 3SK41(L) 
V09-0036-05 FET 3SK35(GR) 
V0O9-0057-05 FET 3SK41(L) 
V03-0123-05 Transistor 2SC733(Y) 
V03-0450-05 Transistor 2SC1515(K) 
VO9-0577-05 FET 3SK41(L) 
V11-0240-05 Zener diode WZ-090 
V11-0219-05 Diode VO6B 
V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 1S1555 

V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 1$1555 
V11-0250-05 Zener diode WZ-090 
V11-0219-05 Diode VO6B 


CEO4W1HR47(RL) 
C90-0262-05 
CK45E2H103P 


Ceramic 0.01ipF +100%—0% 


Ceramic 0.01nF +80%—20% 


CK45F1H103Z 


C90-0262-05 Ceramic 0.047uF +10% 
CC45SL1H220J5 Ceramic 22pF +5% 
CC45SL1H150J Ceramic 15pF +5% 


Ceramic 0.01pF +80%—20% 
Ceramic 0.01inF +100%—0% 


CK45F1H103Z 
'CK45E2H103P 


Carbon 1002 
Carbon 100k2 +5% 1/4W 


Carbon 4702 +5% 1/4W 


PD14CY2E101J 
PD14CY2E104J 


PD14CY2E471J 


PD14CY2E822J Carbon 8.2k2 +5% 1/4W 
PD14CY2E682J Carbon 6.8k2 +5% 1/4W 
PD14CY2E273J Carbon 27k8 +5% 1/4W COIL/TRANSFORMER 
+ 

PD14CY2E333J Carbon 33k2 +5% 1/4W (40-1511-03 Ferri-indicator 150.H 
PD14CY2E104J Carbon 100k2 +5% 1/4W 

L40-4711-03 Ferri-indicator 470uH 
PD14CY2E820J Carbon 822 +5% 1/4W 

L40-1511-03 Ferri-indicator 150uH 
RCO5GF2H680J Carbon 682 +5% 1/2W 

L33-0074-05 Heater choke 0.22yH 
PD14CY2E563J Carbon 562 +5% 1/4W 

L40-4782-02 Ferri-indicator 0.47yH 
RCO4GF2H823J Carbon 82k2 +5% 1/2W L40-1511-03 Fehisetiice oi BOut 
RCO5GF2H392J Carbon 3.9kQ2 +5% 1/2W # 

R +59 4w 

PD14CY2E822J Carbon 8.2k2 +5% 1/ L34-0527-05 Tuniaecon 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W L34-0524-05 BR re rs 
PD14CY2E393J Carbon 39k2 +5% 1/4W ae ce 
PD14CY2E392J Carbon 3.9k2 +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ +5% 1/4W Cae 0114-00 Tube [Tube t2e¥7A7".) ieee a Ce 


56022 


PD14CY2E561J Carbon 


R92-0150-05 Short jamper x 2 


Carbon 33k2 +5% 1/4W 


PD14CY2E333J 


PD14CY2E123J Carbon 12k2 +5% 1/4W R92-0152-05 Short jamper 
PD14CY2E104J Carbon 100k2 +5% 1/4W 

PD14CY2E123J Carbon 12k2 +5% 1/4W E40-1026-05 Type U, Wafer pin 
PD14CY2E101J Carbon 1002 +5% 1/4W 

PD14CY2E221J5 Carbon 2202 +5% 1/4W E10-1902-05 Tube socket 
PD14CY2E393J Carbon 39kQ +5% 1/4W E23-0047-04 Terminal (square) 
PD14CY2E474J Carbon 470kQ +5% 1/4W E40-0406-05 Connector 
PD14CY2E473J Carbon 47kQ +5% 1/4W 

PD14CY2E222J Carbon 2.2k2 +5% 1/4W F11-0249-05 Shield case 
PD14CY2E182J Carbon 1.8k2 +5% 1/4W : 

PD14CY2E102J Carbon 1kQ +5% 1/4W 

PD14CY2E182J Carbon 1.8k2 +5% 1/4W IF (X48-1150-00) 

PD14CY2E470J Carbon 470 +5% 1/4W 

PD14CY2E474J Carbon 470k2 +5% 1/4W 

PD14CY2E103J Carbon 10kQ +5% 1/4W 


CAPACITOR 


Carbon 3302 


PD14CY2E331J 


CC45SL1H221J Ceramic 220pF +5% 
= CC45SL1H100D Ceramic 10pF +0.5pF 
C3 CC45SL1HO30C Ceramic 3pF +0.25pF 
C4,5 CC45SL1H470J Ceramic 47pF +5% 
C6,7 CK45F1H103Z Ceramic 0.01npF +80%—20% 
c8 CEO4W1C100 Electrolytic 10uF 16WV 
C9~11 | CK45F1H103Z Ceramic 0.0inF +80%—20% 


Carbon 10k22 
Carbon 270k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 2.2M{2. +5% 1/2W 
Carbon 1002 +5% 1/4W 
Carbon 100kQ +5% 1/4W 
Carbon 150k2 +5% 1/4W 
Carbon 180k2 +5% 1/4W 
Carbon 4700 


PD14CY2E103J 
PD14CY2E274J 
PD14CY2E103J 
RCOS5GF2H225J 
PD14CY2E101J 
PD14CY2E104J 
PD14CY2E154J 
PD14CY2E184J 
PD14CY2E471J 


C12,13 | C90-0254-05 Ceramic 0.022uF 25WV 
C14,15 | CK45F1H103Z Ceramic 0.01nF +80%—20% 
C16,17_ | C90-0254-05 Ceramic 0.022uF 25WV 
C18~ 20] CK45F1H103Z Ceramic O.0inF +80%—20% 
C21,22 | C90-0254-05 Ceramic 0.022uF 25WV 


Carbon 1002 +5% 1/4W 
Carbon 4702 +5% 1/4W 


Carbon 2.2kQ +45% 1/4W 
Carbon 472 +5% 1/4W 


Carbon 470k2 +5% 1/2W 
Carbon 4702 


PD14CY2E101J 
PD14CY2E471J 


PD14CY2E222J 
PD14CY2E470J 


RCOS5GF2H474J 
PD14BY2B470J 


C24 C90-0254-05 Ceramic 0.022uF 25WV 
C25 CC45SL1H470J Ceramic 47pF +5% 
C26,27 | CK45F1H103Z Ceramic 0.0ipF +80%—20% 
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PARTS LIST 


B fi 
E Pewne | remne | omirin | 
| marks 


C90-0254-05 Ceramic 0.022uF 25WV 
CC45SL1H470J Ceramic 47pF +5% 


+ 80% — 20% 
25WV 

25WV 
+0.5pF 

25 WV 

+20% 

+5% 

+ 80% — 20% 
25WV 


0.0 1uF 
0.047 uF 
0.022uF 
10pF 
0.022uF 
0.001uF 
100pF 
0.01yF 
0.022uF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


CL45F1J103Z 
C90-0262-05 
C90-0254-05 
CC45SL1H100D 
C90-0254-05 
CK45P1H102M 
CC45SL1H101J 
CK45F1H103Z 


C90-0254-05 Ceramic 


O0.01nF +80%—20% 
1yF 
0.014F 
0.00 1yF 
0.01pF 
0.022yF 
0.0 1pnF 
3pF 


Ceramic 
Ceramic 
Ceramic 


CK45F1H103Z 
CEO4W 1HO10 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0254-05 
CK45F1H103Z 
CC45SL1HO30C 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


+ 80% — 20% 
25WV 
+80% — 20% 
+0.25pF 


25WV 

+20% 

+5% 

25WV 

+80% — 20% 
+0.2 5pF 
+5% 

25WV 

+5% 


0,22uF 
0.00 1hF 
330pF 
0.022uF 
0.01pF 
1pF 
47pF 
0.022uF 
100pF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


C90-0254-05 
CK45D1H102M 
CC45SL1H3314 
C90-0254-05 
CK45F1H103Z 
CC45SL1HO10C 
CC45SL1H470 
C90-0254-05 
CC45SL1H101J 


+0.5pF 
16WV 
+10% 
50WV 
+20% 
16WV 
25WV 
+5% 
+5% 


10pF 
10uF 
0.01yuF 
1uF 
0.00 1pF 
33uF 
0.022yuF 
47pF 
220pF 


Ceramic 
Electrolytic 


CC45SL1H100D 
CEO4W1C100 
CQ92M1H103K 
CEO4W1C010 
CK45D1H102M 
CEO4W1C330 
C90-0254-05 
CC45SL1H470J 
CC45SL1H221J 


Mylar 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 


25WV 

+80% — 20% 
5OWV 

25WV 

50WV 

+80% — 20% 
+20% 

+5% 


0.022uF 
0.01pF 
1uF 
0.047 
1pF 
0:01 uF 
0.00 14F 
47pF 


Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


C90-0254-05 
CK45F1H103Z 
CEO4W1HO010 
C90-0262-05 
‘CEO4W1H010(RL) 
CK45F1H1032 
CK45D1H102M 


CC45SL1H470J5 Ceramic 


25WV 
+80% — 20% 
+5% 

+80% — 20% 
+5% 

25WV 

25WV 


0.022uF 
0.01 uF 
22pF 
0.01pF 
100pF 
0.047 uF 
0.022uF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


C90-0254-05 
CK45F1H103Z 
CC45UJ1H220J 
CK45F1H103Z 
CC45SL1H101J 
C90-0245-05 
C90-0262-05 


+80% — 20% 
+0.5pF 

+5% 

50WV 

10WV 

+5% 


0.01uF 
5pF 
100pF 
1pF 
330yuF 
47pF 


Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Electrolytic 
Ceramic 


CK45F1H103Z 
CC45SL1HO50D 
CC45SL1H101J 
CEO4W1HO10 
C91-0404-05 
CC45SL1H470J 
uF 50WV 


CEO4W1H010 Electrolytic 


1 C142 


C100 CQ92M1H153K 
C101 CEO4W1E4R7(RL) 
C102 C90-0162-05 
C103 CEO4W1A470(RL) 
C104 CEO4W1HO10(RL) 
C105 CEO4W1H3R3(RL) 
C106 CEO4WE4R7(RL) 
C107,108] CEO4W1HO10(RL) 
C109 CEO4W1C100(RL) 
C110 CK45F1H103Z 


C90-0262-05 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CEO4W1HO10(RL) 
CEO4W1C100(RL) 


C111 
C112~116 
Cht7, 
C118 
C119,120 
C121 


C122 C90-0262-05 
C123 CO92M1H102K 
C124 C90-0262-05 
C125 CC45RH1H151J 
C127 CC45PG1H151J 
C128 CC45SL1H100D 


C129 CC45SL1H220J5 


C130,131) CQ92M1H103K 


C132 C90-0254-05 
C133 CC45SL1H220J 
C134 CC45SL1H101J 
C135 CEO4W1HO010 


CEO4W1E4R7 
CK45F1H103Z 
C90-0254-05 


C138 
C139 
C140 


CEO4W1C470 
CC45SL1H470J 


C141 


CEO04W1H010 


CC45CH1H680J 
CK45F1H103Z 


CC45SL1H100D 
CK45F1H473 


c144 


C145 
C146 


C147 
C148 


PD14CY2B392J 
PD14CY2B102J 
PD14CY2B472J 
PD14CY2B102J 
PD14CY2B392J 
PD14CY2B221J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B221J 


PD14CY2B392J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B392J 
PD14CY2B103J 
PD14CY2B123J 
PD14CY2B473J 
PD14CY2B102J 


PD14CY2B101J 
PD14CY2B153J 


eer Re- 
n 
Descriptio aes 


Mylar 0.015uF +10% 


Mylar 0.01inF +10% 
Ceramic 0.022uF 25WV 
Ceramic 22pF +5% 
Ceramic 100pF +5% 
Electrolytic 1uF 50WV 


Electrolytic 47uF 4.7uF 
Ceramic 0.0 1uF 


Ceramic 0.022uF 25WV 


16WV 
+5% 


Electrolytic 47uF 
Ceramic 47pF 


Electrolytic 1uF 50WV 


Carbon 


Carbon 1k +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 1k +5% 1/8W 
Carbon 3.9kQ  +5% 1/8W 
Carbon 2200 +5% 1/8W 
Carbon 47kQ +5% 1/8W 


Carbon 
Carbon 
Carbon 


Carbon 


Carbon 47kQ +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 3.9k2 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 12kQ2 +5% 1/8W 
Carbon 47k2 +5% 1/8W 


Carbon 


Carbon 
Carbon 


Electrolytic 4.7uF 25WV 
Ceramic 0.047nF 25WV 
Electrolytic 47uF 10WV 
Electrolytic 1yF 50WV 
Electrolytic 3.3uF 50WV 
Electrolytic 4.7uF 25WV 
Electrolytic 1uF 50WV 
Electrolytic 10uF 16WV 
Ceramic 0.01nuF +80%—20% 


Ceramic 0.047uF 25WV 
Ceramic 0.022uF 25WV 
Ceramic 0.01nF +80%—20% 
Ceramic 0.022uF 25WV 
Electrolytic 1uF 50WV 
Electrolytic 10uF 16WV 
Ceramic 0.047uF 25WV 
Mylar 0.001pF +10% 
Ceramic 0.047uF +5% . 
Ceramic 150pF +5% 
Ceramic 150pF +5% 
Ceramic 10OpF +0.5pF 
Ceramic 22pF +5% 


+80% — 20% 


Ceramic 68pF +5% 

Ceramic 0.001npF +80%—20% 
Ceramic 10pF +0.5pF 
0.047uF +80%—20% 
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PARTS LIST 


Carbon 1.2k2 +5% 1/8W 


PD14CY2B122J PD14CY2B102J Carbon 1kQ 


PD14CY2B152J Carbon 1.52 +5% 1/8W PD14CY2B331J ‘Carbon 3302 
PD14CY2B221J Carbon 2202  +5% 1/8W PD14CY2B223J Carbon 22k2 
PD14CY2B103J Carbon 10kQ +5% 1/8W PD14CY2B221J Carbon 2202 
PD14CY2B473J Carbon 47k +5% 1/8W PD14CY2B102J ‘Carbon 1kQ2 

PD14CY2B471J Carbon 4702 +5% 1/8W PD14CY2B183J Carbon =: 18k 


PD14CY2B153J [Carbon 15kQ 
PD14CY2B683J Carbon 68kQ 
PD14CY2B223J Carbon 22kQ 


PD14CY2B101J 1002 


Carbon 


;PD14CY2B103J 
‘PD14CY2B274J 


Carbon 10kQ +5% 1/8W 
Carbon 270k2 +5% 1/8W 


PD14CY2B471J Carbon 4702 +5% 1/8W PD14CY2B102J 1k9 
-PD14CY2B101J Carbon 1002 +5% 1/8W PD14CY2B221J 2202 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W PD14CY2B331J 3302 
PD14CY2B682J Carbon 68k2 +5% 1/8W 10kQ 
jPO 14CY2B103J Carbon 10k2  +5% 1/8W PD14CY2B332J 3.3kQ 
jPD14CY2B102J Carbon = 1k. +5% 1/8W PD14CY2B102J 1k9 
PD14CY2B472J ‘Carbon 4.7k2 +5% 1/8W PD14CY2B471J 4702 
PD14CY2B102J Carbon 1kQ +5% 1/8W 

PD14CY2B123J Carbon 12k2 +5% 1/8W PD14CY2B123J 12kQ 
PD14CY2B221J Carbon 2202 +5% 1/8W PD14CY2B103J 10kQ2 
PD14CY2B333J Carbon 33k2 +5% 1/8W PD14CY2B332J 3.3k2 
PD14CY2B683J Carbon 68k2 +5% 1/8W PD14CY2B102J 1kQ 
PD14CY2B102J Carbon 1kQ +5% 1/8W PD14CY2B470J 4702 
PD14CY2B47 1J Carbon 4702 +5% 1/8W PD14CY2B103J 10k2 


.116]PD14CY2B471J 4702 
PD14CY2B472J 4.7kQ 
PD14CY2B104J 100k2 
PD14CY2B223J 22k2 


PD14CY2B333J Carbon 33k 


Carbon 10k2 +5% 1/8W 


PD14CY2B103J 


PD14CY2B222J Carbon 2.22 +5% 1/8W 

PD14CY2B224J Carbon 220k2 +5% 1/8W PD14CY2B562J 5.6k2 
PD14CY2B222J Carbon 2.2k2 +5% 1/8W 

PD14CY2B154J Carbon 150k2 +5% 1/8W PD14CY2B102J 1kQ 
PD14CY2B333J Carbon 33k? +5% 1/8W PD14CY2B473J 47kQ 
PD14CY2B331J Carbon 3302 +5% 1/8W PD14CY2B221J 2202 
PD14CY2B152J Carbon 1.52 +5% 1/8W PD14CY2B562J 5.6k2 
PD14CY2B104J Carbon 110k2 +5% 1/8W PD14CY2B392J 3.9kQ 
PD14CY2B273J Carbon 27kQ = =+5% 1/8W PD14CY2B102J 1k 


PD14CY2B332J 3.32 
PD14CY2B101J 1002 
PD14CY2B104J 100k2 
PD14CY2B474J 470k2 


PD14CY2B223J Carbon 22k2 +5% 1/8W 


PD14CY2B102J Carbon 1kQ +5% 1/8W 


PD14CY2B103J Carbon 10k2 +5% 1/8W 

PD14CY2B224J Carbon 20k2 +5% 1/8W 

PD14CY2B222J Carbon 2.2k2 +5% 1/8W PD14CY2B331J 3302 
RCO5GFH225J Carbon 2.2MQ +5% 1/2W PD14CY2B101J 1002 
PD14CY2B103J Carbon 10k +5% 1/8W PD14CY2B222J 2.2k2 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W PD14CY2B223J 22k2 
PD14CY2B683J Carbon 68k22 +5% 1/8W PD14CY2B47 1J 4702 


PD14CY2B104J 100kQ 
PD14CY2B101J 1002 


PD14CY2B561J Carbon 5602 


PD14CY2B471J Carbon 4702 +5% 1/8W 


PD14CY2B330J Carbon 332 +5%  1/8W 1kQ 
PD14CY2B221J | Carbon 2202 +5% 1/8W 1kKO 
PD14CY2B474J | Carbon 470k2 +5%  1/8W 5602 
PD14CY2B274J) | Carbon 270k2 +5%  1/8W 1kQ 
PD14CY2B394) | Carbon 390k2 +5%  1/8W A7ka 
PD14CY2B221J | Carbon 22002 +5% 1/8W 102 


2202 
272 


8.2k2 
47kQ 


1kQ 


PD14CY2B102J Carbon 


‘Carbon 2.7k2. +5% 1/8W 


PD14CY2B273J 


PD14CY2B104J Carbon 100k2 +5% 1/8W 

PD14CY2B103J Carbon 10k2 +5% 1/8W PD14CY2B470J 472 as 
PD14CY2B104J Carbon 100k2 +5% 1/8W PD14BY2E474J 470kQ + 
PD14CY2B223J Carbon = 22k22 +5% 1/8W 

PD14CY2B102J Carbon 1kQ +5% 1/8W VO9-0036-05 3SK35GR 
PD14CY2B562J Carbon 5.62 +5% 1/8W Vo9-0012-05 FET 2SK19(GR) 
PD14CY2B103J Carbon 10kQ +5% 1/8W V01-0027-05 Transistor 2SA495(Y) 


V03-0123-05 Transistor 2SC733(Y) 
VO9-0012-05 FET 2SK19(GR) 


PD14CY2B154J Carbon 150kQ 
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PARTS LIST 


Transistor 2SC460(B) 


.. Re- 
Description 
dio degre marks 


Oscillator coil 


L34-0202-05 


Do [rine] rene 


V03-0079-05 


Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 


C05-0030-05 
C05-0048-05 
C05-0009-05 
C05-0030-05 


Transistor 2SC733(Y) 
Transistor 2SC460(B) 
Ren 2SK19(GR) 
Transistor 2SC733(Y) 
Transistor 2SC460(B) 
FET 3SK35(GR) 
Transistor 2SC1000(GR) 
Transistor 2SC733(Y) 


V03-0123-05 
V03-0079-05 
vog-0012-05 
V03-0123-05 
V03-0079-05 
V09-0036-05 
V03-0299-05 
V03-0123-05 


Ceramic filter 


CRYSTAL QUARTZ 
x1 L77-0499-05 NB filter 
X2 L77-0500-05 NB filter 


Crystal quartz filter SSB8.83MHz 
Terminal (square) 

Terminal (square) x 5 
Mini-connector 

Mini-connector 

Mini-connector 

Mini-connector 


L72-0038-05 


Transistor 2SC1000(GR) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 
Transistor 2SA495(Y) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 


V03-0299-05 
Q23~25| V03-0270-05 
V03-0079-05 
V01-0037-05 
V03-0270-05 
V03-0123-05 


L71-0023-05 
E23-0046-04 
E23-0047-04 
E40-0714-05 
E40-0512-05 
E40-1714-05 
E40-1414-05 


Diode 1$1587 
Diode IN6O 

Varistor MV-13 
Diode IN6O 

Diode 1S1555 
Zener diode WZ090 
Diode 1$1555 
Diode 1$1587 
Diode IN6O 

Diode 1$1555 


V11-0370-05 
p9~ 14 | V11-0051-05 
V21-0004-05 
D16~ 19] V11-0051-05 
V11-0076-05 
V11-0240-05 
V11-0076-05 
V11-0370-05 
D25~29| V11-0051-05 
V11-0076-05 


PC board stopper (A) 
PC board stopper (B) 
PC board stopper (C) 


J21-1499-04 
J21-1500-04 
J21-0501-04 


AF-AVR (X49-1080-00) 


Diode IN6O 


D31~41} V11-0051-05 


V11-0240-05 Zener diode WZ090 
Shiecs ape oun kpearwbe jateas aa aseR™ CARRE TroRT eRe eNO svc 4 
CAPA R 
3 V11-0370-05 Diode 1S1587 : cd 
V11-0076-05 Diode ($1555 CEO4W1C221 Electrolytic 220nF 16WV 


Mylar 0.027uF +10% 
Ceramic 470pF +10% 
Mylar 0.027uF +10% 


CQ92M1H273K 
CK45B1H471K 


POTENTIOMETER 


R12-3025-05 Fixed resistor 10k2 CQ92M1H273K 
R12-7013-05 Semi-fixed resistor 500k CEO4W1E4R7 Electrolytic 4.7uF 25WV 
R12-1012-05 Semi-fixed resistor 1k2 CQ92M1H273K Mylar 0.027uF +10% 
R12-4015-05 Semi-fixed resistor 50kQ CQ92M1H473K Mylar 0.047uF +10% 
R12-0401-05 Semi-fixed resistor 1000 CEO4W1C100 Electrolytic 10uF 16WV 
R12-0045-05 Semi-fixed resistor 100 
R12-3025-05 Semi-fixed resistor 10k2 CEO4W1HR47 Electrolytic 0.47uF SOWV 
CEO3W1C100 Electrolytic 10uF © 16WV 
L1,3,4 | L40-1511-03 Ferri inductor CK45F1H103Z Ceramic 0.01nF +80%—20% 
L40-1021-03 Ferri inductor CQ92M1H104K Mylar 0.1pF +10% 
L40-1511-03 Ferri inductor CEO04W1HO10 Electrolytic 1F 5OWV 
L40-1511-03 OnE CUCKOS CC45SLH101J Ceramic 100pF +5% 
L40-1511-03 Rerninductor CK45F1H103Z Ceramic 0.01nF +80%—20% 
L40-1021-03 Ferri inductor 
Ua aa ee mean sucios CEO4W1HO10 Electrolytic 1uF  50WV 
L40-1021-03 porn cect CQ92M1H472K __| Mylar 0.0047uF +10% 
OER pore sicuctys CEO4W1C100 Electrolytic 10uF © 16WV 
Uae! 08 UL a CEO4WOJ101 Electrolytic 100uF  6.3WV 
iv}? CC45SL1H470J |Ceramic 47pF +5% 
peepee on gomesicon Ca92M1H473K =| Mylar, = (0.047uF + 10% 
L9ae0826-06 dueoge! CEO4W1A470 Electrolytic 47uF 10WV 
L34-0537-05 Tuning coil CC45SL1H101J  |Ceramic 100pF +5% 
L34-0538-05 Tuning coil CEO4W1C221 Electrolytic 220uF | 16WV 
L34-0353-05 Tuning coil CK45F1H103Z Ceramic 0.01nF +80%—20% 
L34-0536-05 Tuning coil 
E3a,0852-C8 uning coil CEO4W2HR47 Electrolytic 0.47uF +10% 
De cones puapeco! CO92M1H473K =| Mylar, =—(0.047uF +10% 


CK45B1H331K Ceramic 330pF +10% 


PDI4CY2E103)  |Carbon 10k2 +5% 1/4W 
R3 PD14CY2E473J | Carbon _47k9 _+5%__‘1/4W 
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L34-0567-05 Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


L34-0539-05 
L34-0540-05 
L34-0539-05 


PD14CY2E221J 
PD14CY2E102J 
PD14CY2E562J 
PD14CY2E472J 
PD14CY2E103J 
PD14CY2E332J 
PD14CY2E182J 


PD14CY2E103J 
PD14CY2E102J 
PD14CY2E332J 
PD14CY2E103J 
PD14CY2E223J 
PD14CY2E562J 
PD14CY2E273J 
PD14CY2E392J 
PD14CY2E222J5 
PD14CY2E221J 


PD14CY2E222J 
PD14CY2E821J 
PC14CY2E471J 
PC14CY2E682J 
PC14CY2E473J 
PC14CY2E102J 
PC14CY2E392J 
PC14CY2E471J 
PC14CY2E222J 


PC14CY2E212J 
PC14CY2E222J5 
PC14CY2E821J 
PC14CY2E471J 
PC14CY2E331J 
PC14CY2E683J 
PC14CY2E103J 
RS14AB3A680J 
PD14CY2E224J 
PD 14CY2E820J 


PD14CY2E332J 
PD14CY2E472J 
PD14CY2E223J 
PD14CY2E103J 
PD14CY2E563J 
PD14CY2E472J 


soe Re- 
fo) 
Description aiaeke 


PARTS LIST 


oes if ee 


Carbon 2202 +5% 1/4W FO1-0242-04 IC heat sink 

Carbon 5.6kQ2 +5% 1/4W 

Carbon 4.7kQ +5% 1/4W ‘ 
Carbon 10k2 +5% 1/4W FIX-VOX (X50- 1350-00) 

Carbon 3.3k2 +5% 

Carbone | feb seen Parts No. Description 


10kQ 
1kQ 

3.3k2 
10kQ 
22kQ 
5.6kQ 
27kQ 
3.9k2 
2.2k2 
2202 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


2.2k2 
8202 
4702 
6.8k2 


47kQ 
1kQ 


3.9k22 
4702 
2.2kQ 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


2.7kQ 
2.22 

8202 
4702 
3302 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 68k22 
Carbon 10k 
Metal film 682 
Carbon 220k{2 
Carbon 822 


3.3k2 
4.7kQ 
22k 
10kQ 
56k 
4.7kQ 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


V03-0299-05 
V30-0172-05 
V03-0099-05 
V11-0113-05 


V11-0076-05 
V11-0051-05 
V11-0243-05 


SEMICONDUCTOR 


Transistor 2SC1000(GR) 
IC TA7201P 
2SC372 
2SA496 


Transistor 
Transistor 


Diode 1$1555 
Diode 1N60 
Zener diode WZ-061 


POTENTIOMETER/COIL 


R12-4020-05 
R12-3036-05 
R12-3004-05 
R12-0042-05 


L40-3391-03 


E40-0613-05 
E40-1113-05 
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Semi-fixed resistor 50k{2 
Semi-fixed resistor 10k 
Semi-fixed resistor 47k 
Semi-fixed resistor 5002 


Ferri inductor 3.3uH 


Mini-connector 
Mini-connector 


CC45CH1H220J 
CK45F1H103Z 
CC45CH1H270J 
CK45F1H103Z 
CC45CH1H330J 
CC45CH1H680J 
CK45F1H473Z 
CC45CH1HOS50D 
CC45CH1HO70D 
CC45CH1H120J 
CK45F1H473Z 
CK45F1H103Z 
CEO4W1HO010 


CK45B1H331K 
CEO4W1H3R3 


CQ92M1H472K 
CQ92M1H473K 
CEO4W1H3R3 
CK45F1H103Z 
CEO4W1HR47 
CEO4W1C221(RL) 
CEO4W1Ci01 
CEO4W0J470 
CK45F1H223Z 
CEO4W1H3R3 


CQ92M1H472K 
CEO4W1HO10 
CEO4W1C100(RL) 
CQ92M1H123K 
CK45F1H223Z 
CK45F1H473Z 


CK45F1H103Z 


PD14CY2E473J 
PD14CY2E102J 
PD14CY2E104J 
PD14CY2E101J 


PD14CY2E333J 
PD14CY2E473J 
PD14CY2E101J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E472J 
PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 
PD14CY2E102J 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 


Ceramic 
Electrolytic 


Mylar 
Mylar 
Electrolytic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Electrolytic 


Ceramic 
Electrolytic 
Electrolytic 
Mylar 
Ceramic 
Ceramic 


Ceramic 


Carbon 


22pF 
0.01pF 
27pF 
0.01yF 
33pF 
68pF 
0.047 uF 
5pF 
7pF 
12pF 
0.047 uF 
0.01pF 
IF 


330pF 
3.3uF 


0.047 uF 
0.047yF 
3.3uF 
0.0 1uF 
0.47 uF 
220uF 
100uF 
47 uF 
0.022uF 
3.3uF 


0.0 1pnF 
pF 
10uF 
0.012uF 
0.022uF 
0.047 uF 


0.01nF 


47kQ 


+5% 

+80% — 20% 
+5% 
+80%—20% 
+5% 

+5% 
+80% — 20% 
+0.5pF 
+0.5pF 

+5% 
+80% — 20% 
+80% — 20% 
50WV 


+10% 
50WV 


+10% 
+10% 
50WV 
+80% — 20% 
50WV 
16WV 
16WV 
6.3WV 
+80% — 20% 
50WV 


+80% — 20% 
50WV 
16WV 
+10% 
+80% — 20% 
+80% — 20% 


+ 80% — 20% 


Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


1kQ 
100kQ 
1002 


33k22 
472 
1002 
1kQ 
1002 
4.72 
47kQ 
56k2 
330k2 
1kQ 


5.6kQ 
68k2 
2.2k2 
1kQ 
10kQ 
15kQ 
4.7kQ 


PARTS LIST 


Ref. No Parts N Re- 
fs ee a eee ii ae sees nats 


PD14CY2E102J Carbon 1kQ +5% 1/4W CC45CH1H151J5 Ceramic 150pF +5% 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W CC45CH1H101J Ceramic 100pF +5% 
PD14CY2E471J 4702 CC45CH1H330J Ceramic 33pF +5% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 


CC45CH1H390J Ceramic 39pF +5% 


Carbon 


Carbon 4.70 


PD14CY2E4R7J 


PD14CY2E472J Carbon 4.7k2 +5% 1/4W CC45CH1H330J Ceramic 33pF +5% 
PD14CY2E103J Carbon 10k2 +5% 1/4W CC45SL1H101J |Ceramic 100pF +5% 
PD14CY2E471J Carbon 4702  +5% 1/4W CC45SL1H221K Ceramic 220pF +10% 
PD14CY2E104J Carbon 100k2 +5% 1/4W 

PD14CY2E223J Carbon 22k2 +5% 1/4W CC94SL1H470K Ceramic 47pF +10% 
PD14CY2E334J Carbon 330k2 +5% 1/4W CC94SL2HO50D Ceramic 5pF +0.5pF 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E474J Carbon 470k2 +5% 1/4W CC45CH1H470J Ceramic 47pF +5% 


270k 


Carbon 


PD14CY2E274J 
RESISTOR 


Carbon 47kQ 
Carbon 10kQ +5% 1/4W 


PD14CY2E473J 
PD14CY2E103J 


Carbon 22k2 +5% 1/4W 


PD14CY2E223J 


PD14CY2E102J Carbon 1kQ +5% 1/4W 

PD14CY2E105J Carbon 1IMQ +5% 1/4W PD14CY2E101J Carbon 1002  +5% 1/4W 
PD14CY2E104J Carbon 100k2 +5% 1/4W PD14CY2E473J Carbon 47kQ2 +5% 1/4W 
PD14CY2E103J Carbon 10kQ +5% 1/4W PD14CY2E472J Carbon 4.7kQ2 +5% 1/4W 
PD14CY2E124J Carbon 120k2. +5% 1/4W PD14CY2E224J) Carbon 220k2 +5% 1/4W 
PD14CY2E103J Carbon 10kQ +5% 1/4W PD14CY2E105J Carbon 1MQ +5% 1/4W 


4.7kQ 


PD14CY2E472J Carbon 


10k 


PD14CY2E103J Carbon 
SEMICONDUCTOR 


2SC373 


SEMICONDUCTOR 
Fen 2S$K19(GR) 


V03-0042-05 Transistor 


VO9-0012-05 


V03-0079-05 Transistor 2SC460(B) 

V03-0123-05 Transistor 2SC733(Y) V11-0051-05 Bade IN6O 
V01-0032-05 Transistor SA562(Y) 

V03-0123-05 Transistor 2SC733(Y) soe rUMMen 
V01-0032-05 Transistor 2SA562(Y) L40-1235-05 - Ferri inductor 
V03-0123-05 Transistor 2SC733(Y) 


Ceramic trimmer 50pF 


V03-0241-05 Transistor 2SC735(Y) C05-0029-05 

V'11-0370-05 Diode 1$1587 

v11-0293-05 __| Vari-cap diode 181658-3 [x1 [177-0009-05 [enstalquerz | 
V11-0076-05 Diode 181555 

V11-0051-05 Diode 1N60 E18-0401-05 Socket (Crystal) 

V11-0076-05 Diode 1$1555 E23-0005-04 Terminal x 6 

V11-0051-05 Diode 1N60 

V11-0297-05 Zener diode WZ-13 

V11-0076-05 Diode 1S$1555 INDICATOR (X54-1180-00) 

V11-0297-05 Zener diode WZ-061 


V11-0076-05 Diode 1$1555 


su Re- 


TRANSFORMER 
T1 L13-0001-05 Input transformer RESISTOR 
nz L12-0013-05 Oscillation transformer R1 ?D14BY2E471J Carbon 4702 +5% 1/4W 
TRIMMER R2 PD14BY2E681J Carbon 6802 +5% 1/4W 


CO05-0030-15 


Ceramic trimmer 20pF Ae SEMICONDUCTOR 
V11-0430-05 LED SEL-103W a5 | 


MICELLANEOUS 
ie MISCELLANEOUS 


MARKER (X52-0005-01) VOX-VR (X54-1190-00) 


Ref. No. Parts No. Description Re: Ref. No. Parts No ae 
marks marks 


CAPACITOR CAPACITOR 


}c1 | cMsami103k Mylar O0.01nF +10% eid fcr | ckapF1H109z Geramie’ 0.01uF +80%—20% | | 
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Crystal quarts socket 


E18-0401-05 


R92-0150-05 Short jamper 


Mini-connector 
Mini-connector 
Mini-connector 


E40-1413-05 
E40-0613-05 
E40-1413-05 


Terminal x 3 
Insulator Xx 2 


E23-0040-04 
F20-0501-04 


PARTS LIST 


Es ee 


POTENTIOMETER CC45TH1HO30C Ceramic 3pF +0.25pF 
vay [ronasis08 | 2.8) vor oe esse a TORRE ee 
VR2 RO1-0043-05 3002 ANTI VOX dak vA 
9 Cite} CK45B1H471K Ceramic 470pF +10% 


VR3 RO1-4025-05 50k22(B) VOX GAIN 


Ceramic 100pF +5% 

Ceramic 2pF +0.25pF 
Ceramic 27pF +5% 

Ceramic 0.047uF 25WV. 
Ceramic 0.01uF +80%—20% 
Ceramic 150pF +10% 
Ceramic 


CC45SL1H101J 
CC45CH1HO20C 
CC45CH1H270J 
C90-0262-05 
CK45F1H103Z 
CC45SL1H151K 
CK45F1H223Z 


aa E23-0046-04 Terminal (square) x 8 bie | 


FINAL (X56-1200-00) 


Ae. Re- 
CAPACITOR 


CC45SL2H101J Ceramic 100pF +5% 


Carbon 
Carbon 47k2 +5% 1/8W 
Carbon Z7KQ =5% 1/8W 
Carbon 47k2 +5% 1/8W 


PD14CY2B331J 
PD14CY2B473J 
PD14CY2B272J 


CK45E2H102P Ceramic 0.001nF + 100%, —0% PD14CY2B473J 
CK45F1H473Z Ceramic 0.047uF +80%—20% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
CK45E2H103P Ceramic O.0lnF +100%—0% PD14CY2B153J Carbon 15k2 +5% 1/8W 
CK45F1H103Z Ceramic O.01uF +80%—20% PD14CY2B333J Gabon 


Carbon 
Carbon 1k2Q +5% 1/8W 
Carbon 82k0 +5% 1/8W 
Carbon 33kQ +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


PD14CY2B682J 
PD14CY2B102J 
PD14CY2B823J 
PD14CY2B333J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B331J 


Carbon 1002 +5% 1/4W 
Carbon 102 +5% 
Carbon 3.3k2 +5% 1/4W 
Carbon 1002 +5% 


PD14BY2E101J 
RCO5GF3A100J 
PD14BY2E332J 
RCO5GF2H101J 


L40-1511-03 Ferri-inductor 150uH 
L40-4711-03 Ferri-inductor 470uH SEMICONDUCTOR 
L40-1511-03 Ferri-inductor 150”H V03-0079-05 Transistor 2SC460(B) 
V03-0241-05 Transistor 2SC735(Y) 
L33-0010-05 Parastic supressor V11-0076-05 Diode 1$1555 
V11-0432-05 Diode 177310 


POTENTIOMETER 


Ferri-indicator 150uH 
Choke coil 28H 
Ferri-indicator 150uH 


E01-0801-05 US socket 


Terminal (square) x 9 


E23-0047-04 


L40-1511-03 
L33-0266-05 
L40-1511-03 


L32-0201-05 Oscillating coil 


Trimmer 20pF 
CRYSTAL QUARTZ 


x1 L77-0486-05 | 8828.5kHz LSB 
X2 L77-0485-05 8831.5kHz USB 


Chassis mount wafer C05-0049-05 


CAR shield box 
CAR shield box cover (upper) 


ne 025-05 
FV -0235-03 


F11-0236-04 


F11-0237-14 CAR shield box cover (lower) 
J32-0216-04 Hexagonal boss x 2 (long) 
J32-0217-04 Hexagonal boss x 3 (medium) 
J32-0217-04 Hexagonal boss x 3 (short) 
X50-1310-00 CAR-1 unit R92-0501-05 Short jamper 
X50-1320-00 CAR-2 unit 
E23-0046-04 Terminal (square) 


Type U pin wafer 
Type U pin wafer 
Type U pin wafer 
Counter 


E40-0427-05 
E40-0726-05 


CAR-1 (X50-1310-00) £40-0826-05 
E40-1007-05 


CAR-2 (X50-1320-00) 


CAPACITOR 


Ci CK45F1H103Z Ceramic 1uF + 80% — 20% 

C2 CC45UJ1H180J Ceramic 18pF +5% Description 

C3 €C45UJ1H330J Ceramic  33pF +5% 

C5 CC45UJ1H180J Ceramic  18pF +5% 

cé CK45F1H103Z Ceramic 0.01nF +80% — 20% Caters Toten +80%-20%| | 
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PARTS LIST 


=~] VCO (X50-1330-00) 
Ref. No. Parts No. Description 
marks 


CK45F1H103Z Ceramic 0.01 uF ao 20% 
CK45F1H103Z Ceramic 0.0ipF +80%—20% CAPACITOR 
CK45B1H471K Ceramic 470pF +10% 


CC45TH1H180J Ceramic +5% 


CC45SL1H101J Ceramic  100pF +5% ee VR led Piee AN past nana 
CC45SL1HO20C |Ceramic 2pF +0.25pF chee Hie R = 
CC45CH1H330J |Ceramic 33pF  +5% Cian 2 7 Ciepancctem cp age/ Pramas 5% 
CC45TH1H150J Ceramic 15pF +5% 
nableaaton aa CK45F1H103z Ceramic O.01uF + 80% —20% 
CK45F1H103Z Ceramic 0.01pF +80%—20% Creo ai 022 Coram, O1KE te: 80% 420% 
CC45SL1H150J |Ceramic 15pF +5% CASTE He 20 ere Calarnic Smad (preaes 5 
CC45SL1H221K | Ceramic 220pF  +10% COE EA O22 0 ong Ceramic wake 2p ates. s 6% 
CC45RH1H330J Ceramic 33pF +5% 


Ceramic 10pF +0.5pF 
Ceramic 0.047 uF 


CC45SL1H100D 
C90-0262-05 


CK45F1H103Z Ceramic O0.01inF +80%—20% 


CC45CH1HO5OD | Ceramic 5pF +0.25pF Panesar eee Cokie EOF ae 
C90-0262-05 Ceramic 0.047uF oo iy a2” 
sited = CC45TH1H330J |Ceramic 33pF  +5% 

RESISTOR CC45RH1H180J Ceramic 18pF +5% 

CC45RK1H220J) |Ceramic 22pF  +5% 


PD14CY2E392J 


Ceramic +5% 


CC45RH1H270J 


PD14CY2E333J 

PD14CY2E682J CK45F1H103Z Ceramic 0.01uF +80%—20% 

PD14CY2E333J CC45RH1H100D Ceramic 10pF +0.5pF 
CC45TH1H270J Ceramic 27pF +5% 


PD14CY2E102J 
PD14CY2E683J 
PD14CY2E191J5 


Ceramic +5% 


CC45SH1H180J 


Ceramic +5% 


CC45SH1H220J5 


PD14CY2E561J 

PD14CY2E472J CC45SH1H150J Ceramic 15pF +5% 

PD14CY2E332J CK45F1H103Z Ceramic 0.01nF +80%—20% 

PD14CY2E101J CC45TH1H180J Ceramic 18pF +5% 
CC45TH1H220J Ceramic 22pF +5% 


SEMICONDUCTOR 
Transistor 2SC460(B) 


Ceramic 27pF +5% 

Ceramic 15pF +5% 

Ceramic 0.0inpF +80%—20% 
Ceramic 2pF +0.25pF 
+5% 


CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 

CC45RH1HO20C 
CC45TH1H180J 


V03-0079-05 


Diode 1$1555 
Diode 1N60 

Diode 1$1555 
Diode 1S2588 


V11-0076-05 
V11-0051-05 
V11-0076-05 
[aS Srnaeneen FoR Te ETB 0414-05 


Ceramic 


Carbon 3.9kQ +5% 1/4W 
Carbon 332 +5% 1/4W 
Carbon 6.8kQ +5% 1/4W 
Carbon 33k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 68k2 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 5602 +5% 1/4W 
Carbon 4.7k2Q +5% 1/4W 
Carbon 3.3k2 on 1/4W 
Carbon 1002 1/4W 


+5% 


CC45RH1H270J Ceramic 


CC45RH1H150J |Ceramic 15pF  +5% 
CC45RH1H330J |Ceramic 33pF +5% 
L40-1511-03 Ferri-inductor a CK45F1H103Z Ceramic 0.01nF —+80%—20% 
CC45TH1H180J |Ceramic 18pF  +5% 
L32-0201-05 Oscillating coil CC45SH1H680) |Ceramic 68pF  +5% 
CC45SH1H470) |Ceramic 47pF  +5% 
CO5-0010-15 Trimmer 10pF CC45SH1H560J |Ceramic S6pF  +5% 
C05-0013-05 Trimmer 20pF CK45F1H103Z Ceramic '~-10.01¢F 2» 4-80%— 20% 


Ceramic +5% 


CRYSTAL QUARTZ CC45TH1H180J 


Ceramic 68pF +5% 


CC45SH1H680J 


CC45SH1H470J Ceramic 47pF +5% 
CC45SH1H560J Ceramic 56pF +5% 
Lao ere a CK45F1H103Z Ceramic 0.01nF +80%—20% 
CC45TH1H180J Ceramic 18pF +5% 
CC45SH1H680J Ceramic 68pF +5% 
CC45SH1H470J Ceramic 47pF +5% 
CC45SH1H560J Ceramic 56pF +5% 
CK45F1H103Z Ceramic O.0inpF +5% 


+5% 


CC45TH1H180J Ceramic 


E40-0625-05 Chassis mount wafer x 2 CC45SH1H680J Ceramic 68pF +5% 
£40-0825-05 Chassis mount wafer CC45SH1H470J =| Ceramic §=947pF = 5% 
F11-0239-03 PLL shield box CC45SH1H560J Ceramic 56pF +5% 
F1 1-0240-14 PLL shield cover (upper) CK45F1 H103Z Ceramic 0.01 uF + 80% — 20% 
F11-0241-24 PLL shield cover (lower) CK45D1H102M | Ceramic 0.00 1uF 20% 
J32-0216-04 Hexagonal boss x 4 CC45CH1HO20C = =| Ceramic = 2pF +0.25pF 
J32-0217-04 Hexagonal boss x 5 CC45CH1HO30C =| Ceramic = 3pF +0.25pF 
CK45F1H103Z Ceramic O.01uF +80%—20% 


J32-0218-04 Hexagonal boss x 6 
X50-1330-00 VCO unit 
X50-1340-00 PD unit 


C90-0262-05 Ceramic 


~ +20% 


CK45D1H102M Ceramic 
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CC45SL1H120J 
CC45SL1H220J 


CK45F1H103Z 


CK45F1H103Z 
CC45SL1H151J 
C90-0262-05 


CS15E1A3R3M 
CK45F1H103Z 

CC45SL1H271J 
CC45SL1H121J 
CK45F1H103Z 
CL45D1J102M 


PD14CY2B104J 
PD14CY2B101J 
PD14CY2B330J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B151J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B151J 
PD14CY2B104J 


PD14CY2B101J5 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B330J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 


PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B470J 
PD14CY2B391J 
PD14CY2B104J 


PD14CY2B333J 
PD14CY2B330J 
PD14CY2B123J 
PD14CY2B103J 
PD14CY2B221J 
PD14CY2B393J 
PD14CY2B473J 
PD14CY2B331J 
PD14CY2B330J 
PD14CY2B681J 


PD14CY2B470J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B822J 
PD14CY2B332J 
PD14CY2B122J 
PD14CY2B103J 
PD14CY2B330J 


CC45CH1H150J 


CC45CH1HO30C 


PARTS LIST 


td Re- 


Ceramic 0.047 uF 


Tantalum 3.3uF +20% 

Ceramic O.0inF +80%—20% 

Ceramic 270pF +5% 

Ceramic 120pF +5% L40-1511-02 
Ceramic O0.01inF +80%—20% L40-1592-02 


L40-1092-02 
L40-1292-02 
L40-1511-03 


Ceramic 0.00 1uF 


Carbon 100k2 +5% 1/8W! pe ee 
Carbon 1002 +5% 1/8W aes anes 
Carbon 332 +5% 1/8W 
Carbon 100k2 +5% 1/8W L32-0199-05 
Carbon 1002 +5% 1/8W L32-0193-05 
Carbon 1502 +5% 1/8W L32-0195-05 
Carbon 100k2 +5% 1/8W L32-0196-05 
Carbon 1002 +5% 1/8W L32-0197-05 
Carbon 1502 +5% 1/8W L32-0198-05 
L34-0529-05 


Carbon 


Carbon 


Carbon 100k2 +5%  1/8W 
Carbon 1002 +5% 1/8W 

Carbon 332 +5% 1/8W err pa 
Carbon 100k2 +5% 1/8W 

Carbon 1002 +5%  1/8W Leis 
Carbon 100kK2 +5%  1/8W PIP RE 
Carbon 1002 -+5% 1/8W LA GSaTEE 


Carbon 


Carbon 


Carbon 472 +5% 1/8W 

Carbon 1k2Q +5% 1/8W CQ09S1H391J 
Carbon 1002 +5% 1/8W CC45RH1H101J 
Carbon 8.2k2 +5% 1/8W C90-0262-05 
‘Carbon 3.3k2 +5% 1/8W CK45F1H223Z 
Carbon 1.2kQ +5% 1/8W CS15E1V010M 
Carbon 10k2 +5% 1/8W CC45SL1HO50C 


CC45SL1H100D 
CC45SL1H330J 


Carbon 


Diode 1S2588 


Diode 


Ferri-inductor 150uH 
Ferri-inductor 1.54H 
Ferri-inductor 1H 

Ferri-inductor 1.2uH 
Ferri-inductor 150unH 
Ferri-inductor 1.24H 
Ferri-inductor 150uH 
Oscillating coil 15MHz 


Oscillating coil 7MHz 
Oscillating coil 14MHz 
Oscillating coil 21MHz 
Oscillating coil 2BMHz 
Trap coil 8.83MHz 


Short jamper x 6 


Terminal (square) x 6 
Connector x 2 6p 
Connector 8p 


Ceramic 390pF 
Ceramic 100pF 
Ceramic 0.047 uF 
Ceramic 0.022uF 
Tantalum = 1yF 
Ceramic 5pF 
Ceramic 10pF 
Ceramic 33pF 


1$1658-3 


Ceramic 12pF +5% SEMICONDUCT 

Ceramic. 2p. 25% ' V09-0012-05 FET 2SK19(GR) 
Getaraic sai EpG +5% V09-0013-05 FET 2SK19(BL) 
Ceramic — O.01nF - + 80%—20% V09-0057-05 FET 3SK41(L) 
Ceramic 3pF +0.25pF V03-0079-05 Transistor 2SC460(B) 
Ceramic 0.01uF + 80% — 20% V03-0283-05 Transistor 2SC741 
Ceramic 150pF +5% V03-0124-05 Transistor 2SC734(Y) 


Oscillating coil 1.8MHz, 3.5MHz 


Slide switch Ee 


Carbon 100k2 +5% 1/8W 

Carbon 1002 +5% 1/8W 

Seis at ooo 

Carbon 1002 +5% 1/8W 

Carbon 100k2 +5% 1/8W CAPACITOR 

ihe 4 ea me ew CC45SL1H100D Ceramic 10pF +0.5pF 

Carbon 3902 +5% 1/8W CK45F1H103Z Ceramic O0.01nF +80%—20% 

Carbon CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic 0.01nF +80%—20% 

Caibou x CEO4W1A101 Electrolytic 100uF 10WV 

Camonais 2a +5% 1/8W CK45F1H103Z Ceremic 0.01pF +80%—20% 

Carbon 12kQ  +5% 1/8W CK45F1H223Z Ceramic 0.022uF +80%—20% 

Carbon 10k2 +5% 1/8W CK45F1H223Z Ceramic  0.022uF +80%—20% 

Carbon 2202 +5% 1/8W 

Carbon 3902 +5% 1/8W CEO4W1A101 Electrolytic 100uF 10WV 

Carbon 47kQ +5% 1/8W CS15E1VR22M Tantalum 0.22uF +20% 

Carbon 3302 +5% 1/8W CC45SL1H470J Ceramic 47pF +5% 

Carbon 332 +5% 1/8W CK450D1H102M Ceramic 0.001pF +20% 

Carbon 6802 +5% 1/8W CK45F1H103Z Ceramic 0.01npF +80%—20% 
CC45RH1H101J Ceramic 100pF +5% : 


+80% — 20% 
+20% 
+0.25pF 
+0.5pF 

+5% 


PARTS LIST 


We Re- Re- 


CC45SL1H100D Ceramic 10pF +0.5pF PD14CY2B47 1J Carbon 4700 +5% 1/8W 
CC45SL1HO5OC | Ceramic pF +0.25pF |PD14CY2B470J = |Carbon 472 = #8% = 1/8W 
R32~34 |PD14CY2B102J Carbon 1kQ +5% 1/8W 


CK45D1H102M Ceramic 0.001pF +20% 

CK45F1H223Z Ceramic  0.022uF +80%—20% PD14CY2B821J Carbon 8202 +5% 1/8W 

CS15E1V010M Tantalum 1yF +20% PD14CY2B101J Carbon 1002 +5% 1/8W 

CC45CH1H470J Ceramic 47pF +5% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 

CC45CH1H470J Ceramic 47pF +5% PD14CY2B103J ‘Carbon 10kQ +5% 1/8W 
PD14CY2B152J Carbon 1.5k2 +5% 1/8W 


150pF +5% 


CC45SL1H151J Ceramic 
PD14CY2B471J Carbon 4702 +5% 1/8W 


Ceramic 0.01pF +80%—20% 


CK45F1H103Z 
Carbon 1.2k2 +5% 1/8W 


PD14CY2B122J 


CC45SL1H331J Ceramic 330pF +5% 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B470J Carbon 472 +5% 1/8W 
CC45SL1H331J ‘Ceramic 330pF +5% PD14CY2B471J Carbon 4702 +5% 1/8W 
CK45F1H103Z “Ceramic O0.01pF +80%—20% PD14CY2B102J Carbon — 1k? +5% 1/8W 
CC45SL1H151J Ceramic 150pF +5% PD14CY2B471J Carbon 4702 +5% 1/8W 
CC45SL1H221J Ceramic 220pF +5% PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
CL45F1H103Z Ceramic 0.01yF PD14CY2B272J Carbon 2.7kQ +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W 
CC45CH1H470J Ceramic 47pF +5% PD14CY2B393J Carbon 39k2 +5% 1/8W 
CC45SL1H151J | Ceramic 150pF +5% PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
‘| ckasr1H103z |i Ceramic 0.01uF_ + 80% — 20% PD14CY2B101J |Carbon 1002 +5% = 1/8W 
CC45CH1H100D || Ceramic 10pF = +0.5pF PD14CY2B473J {Carbon 47k2 = +5% = 1/BW 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B101J | Carbon 1008 +5%  1/8W 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B562J | Carbon 5.6k2 =+5% —1/8W 
CCABEH1H101 |i Ceramic. + 100pF) 46% PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W 


CK45F1H103Z Ceramic 0.01 uF 


Carbon 2.7k2 +5% 1/8W 


PD14CY2B272J 


CC45CH1H101J Ceramic 100pF +5% 

CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B101J | Carbon 1002 +5% == 1/8W 
CC45CH1H101J |.Ceramic  100pF +5% PD14CY2B682J | Carbon 6.82  +5% 1/8W 
CK45F1H103Z Ceramic 0.01 uF +80% — 20% PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
CC45SL1HO20C Ceramic 2pF +0.25pF PD14CY2B101J Carbon 1002 +5% 1/8W 
CK45D1H102M_ | Ceramic 0.001pF +80%—20% PD14CY2B101J {Carbon 1002 45% =—1/8W 
C90-0262-05 Ceramic 0.047 uF PD14CY2B103J Carbon 10k2 +5% 1/8W 


Carbon 1002 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 


PD14CY2B101J 
PD14CY2B103J 
PD14CY2B562J 


RESISTOR 
Carbon 1502 +5% 1/8W 


PD14CY2B151J 


PD14CY2B331J Carbon 3302 +5% 1/8W 

PD14CY2B391J Carbon 3902 +5% 1/8W PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B472J Carbon 4.72 +5% 1/8W PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B183J Carbon 18kQ +5% 1/8W PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B562J Carbon 5.6k2 +5% 1/8W PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B391J Carbon 3902 +5% 1/8W PD14CY2B683J Carbon 68k2 +5% 1/8W 


PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
Carbon 332 +5% 1/8W 


Carbon 1002 +5% 1/8W 
Carbon 4702 +5% 1/8W 


PD14CY2B330J 
PD14CY2B101J 
PD14CY2B471J 


Carbon 182 +5% 1/8W 


PD14CY2B183J 


PD14CY2B472J Carbon 4.72 +5% 1/8W 

PD14CY2B332J Carbon 3.32 +5% 1/8W PD14CY2B151J Carbon 1502 +5% 1/8W 

PD14CY2B102J Carbon ‘1k. +5% 1/8W PD14CY2B821J Carbon 8202 

PD14CY2B222J Carbon 2.2k2 +5% 1/8W PD14CY2B103J Carbon 

PD14CY2B821J Carbon 8202 +5% 1/8W ; 

PD14CY2B472J Carbon 47k2 +5% 1/8W Q1~12 |V03-0079-05 Transistor 2SC460(B) 
V0O9-0012-05 FET 2SK19(GR) 


PD14CY2B472J Carbon 47kQ +5% 1/8W 
Transistor 2SA495(Y) 
FET 2SK19(GR) 


Transistor 2SA495(Y) 


V01-0037-05 
VO9-0012-05 
V01-0037-05 


Carbon 1.8k2 +5% 1/8W 


PD14CY2B182J 


PD14cY2B561J | Carbon 5602 +5% 1/8W 

PD14CY2B102J | Carbon 1k2  +5%  1/8W V¥03:0072-06 Transistor 2SC460(B) 

PD14CY2B101J Carbon 1002 +5% 1/8W V30-0132-05 IC TD3400AP 

PD14CY28103J Carbon 10k2 +5% 1/8W V30-0173-05 IC MC4044P 

PD14CY2B471J | Carbon 4702 +5% 1/8W os Oe toe Transistor 9 2SC1346(E) 
V30-0174-05 IC MC1496G 


PD14CY2B122J Carbon 
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D1~24 |'V11-0076-05 


: 


L40-1511-03 
L40-2201-03 
L40-1021-03 
L40-1511-03 


L34-0518-05 
L34-0519-05 
L34-0518-05 
L34-0520-05 
L34-0521-05 
L34-0520-05 


L77-0497-05 
L77-0488-05 
L77-0489-05 
L77-0490-05 
L77-0491-05 
L77-0492-05 
L77-0493-05 
L77-0494-05 
L77-0495-05 
L77-0496-05 


R92-0150-05 


E23-0046-04 
E40-0607-05 
E40-0626-05 
E40-0807-05 
E40-0826-05 
F10-0401-04 
F10-0404-04 
F11-0238-04 
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Diode 181555 


POTENTIOMETER 
VR R12-4021-05 Semi-fixed resistor 5k2(B 


Ferri-inductor 150uH 
Ferri-inductor 22uH 
Ferri-inductor 1mH 
Ferri-inductor 150uH 


BPF coil 
BPF coil 
BPF coil 
LPF coil 
LPF coil 
LPF coil 


CRYSTAL QUARTZ 


20.5MHz (3rd over tone) 
7.3MHz_ (Original) 

9.0MHz (Original) 

12.5MHz (Original) 

19.5MHz (3rd over tone) 
26.5MHz (3rd over tone) 
33.5MHz (3rd over tone) 
34MHz (3rd over tone) 
34.5MHz (3rd over tone) 
35.0MHz (3rd over tone) 


‘Short jamper 


Terminal (square) x 9 
Connector x2 6p 

Type U pin waferx 4 6p 
Connector 8p 

Type Upin wafer 8p 
Shield plate 

Shield plate 

Shield plate 


PARTS LIST 


Re- 


3 
o 
a 
x 
wn 


1. How to remove panel 
1) Remove all the knobs from the front panel. 
2) Remove the dial escutcheon and 


according to Fig. 14. 


3) Remove the screws from both sides of the panel 


according to Fig. 13. 


2. How to remove VFO 


1) Remove upper and lower cases. 


2) Disconnect the VFO output cable and 2P plug 


behind the VFO case. 


3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 


Fig. 14. 


4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 
1) Remove the knob and dial escation as shown in Fig. 


14. 


2)-Turn the dial to the ‘0’ of VFO dial scale. 
3) Install the inside of the mono-scale so that the & 
number ‘’5’’ comes upside. (Only one number ‘’5” 


exists.) 


4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 


from “O” comes up-center. 


5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” 
through the small square hole (0 90). 


NOTE: 


front glass 


DISASSEMBLY 


Front glass 
(B10-0197-03) 
Dial escutcheon 
(BO1-0105-05) 


Ball retainer 
(D23-0142-05) 


Calibration knob 
(K29-0269-04) 

Knob 

(K23-027 1-04) 


| 


Yi 


INN 
Y IS 


can be seen 


1) When installing the both sides of the mono-scale, 
provide a clearance of 1 ~ 1.5 mm between them. 
2) Use care not to turn imprudently the mono-scale to 


avoid damaging it. 


6) Install the dial escation and knob as shown in Fig. 


14. 


Fixing nut 
(N14-0110-14) 


Fig. 13 Removing the panel 


Fig. 14 Removing VFO 


‘Pan head screw 
(N33-4008- 15) 


any 


aay 


Pan head screw 
(N33-4008-15) 
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3. How to check counter assembly (DG-1: Option) 
1) For the mounting procedure of the counter 
assembly, refer to Fig. 15 “Modification first option 


mounting procedure”. 
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DISASSEMBLY 


5. How to remove RIT and RF ATT switches 
1) Remove the panel according to the instruction 
shown in Item 1 above. 
2) Remove the upper and lower cases. 
3) Remove from the subpanel the chassis, on which 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 


Counter assy 


' ANTI VOX 
Potentiometer 3002 (B) 
(RO1-0043-05) 
VOX GAIN 
Potentiometer 50k2 (B) 
VOX DELAY (RO1-4025-05) 
Potentiometer 250kQ (B) 
(RO1-6013-05) 
VOX-VR unit 
(X54- 1190-00) 
pecs Hex. boss 
(J32-0218-04) 


Fig. 15 


2) When checking each voltage, attach the printed 
circuit boards, as shown in Fig. 16. 


N32-3004-41 
(3 x 4) 


Fig. 17(a) Removing the VOX + VR unit 


6. How to remove meter 
1) Remove the upper and lower cases. 
2) Remove the two screws, by which the meter is 


attached to the subpanel. 


@: & @ 


Display unit I 
| Pilot lamp 


(X54-1170-00) 
[| (B30-0079-05) 
Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a ‘Meter 
(B31-0241-05) 


small capacity of approx. 2OW and carry out 
unsoldering quickly. 


. How t ove VOX/VR unit 
ow to remov /VR uni Fig. 17(b) Removing the meter 


1) Remove the panel according to the instruction 
mentioned in Item 1 above. 
2) Remove the upper and lower cases. 
3) Remove the two each screws, by which the 
individual switches are attached to the subpanel. > 


DISASSEMBLY 


7. How to remove paddel switch 9. Sectional view of VFO shaft 
- 1) Remove all the knobs and dial plates from the front 
panel according to Item 1. 

a 2) Remove the meter according to Item 6. 

3) Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 
When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 
lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). 


4 


— 


Push with a screw driver 


= 
e€ 


Sub-pan 


Leaf spring 1. Knob’ axle 9. Taper collar 

2. Coil washer 10. Reduction axle 
3. Differential gear B 11. Steel ball A 
4. Coil spring 12. Steel ball 
5. Differential gear A 13. Spring C 
6. Plate spring 14. Bearing 
7. Washer A 15. First gear 

Push out to front side 8. Cap ring 16. Gear assembly 

Fig. 18 
e 8. How to disconnect lead from miniplug 


According to the figure shown below, hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 
miniplug. 


p Fig. 19 
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TROUBLESHOOTING 


RECEIVER SECTION 


Refer to the next item. 


Blown fuse 


. No power from Fuse 
power supply ‘ Power switch * Defective switch . Loe check 
3) AC cord + Broken wire around plug * Continuity check 


Disconnect B terminal 
lead and check 
Check and repair 


Q7 2SA496, Q3 TA72dP 


defective 
In contact with chassis. 


Low frequency unit 
(X49- 1080-00) 
B circuit 


1 


~— 


2. Blown fuse 


2 


« Replace 

* Disconnect B terminal lead 
and check. 

Continuity check 


Speaker defective 


1) Speaker 
Q3 TA7201P defective 


2) AF-AVR unit 


« Noise can not 
be heard. 


3. Non-receiving 


Poor contact 


Phone jack 


¢ AF GAIN variable resistor Continuity check 


VR4-1 10k2 defective 

¢ Defective transistor 

¢ Regulated voltage power 
supply defective. 

* Deteriorated Q1, Q2, Q3 

° IFT, 71,72, T3, T4, T6, T7 
mistuned or broken wire. 

¢ BPF mistuned or broken wire. 

Bias circuit defective 


1) AF GAIN variable resistor 


¢ Noise can be 
heard. 


¢ Voltage check, replace 

« Refer to PLL trouble- 
shooting. 

* Voltage check and operation 

check according to level 

diagram. 


2) Each transistor 
vco 


4) IF circuit 
(X48- 1150-00) 


¢ Readjust and continuity check. 
¢ Check X'TAL X1, X2 
* Check voltage in 14V line 

and AGC line. 
* Voltage check or operation 
check according to level 
diagram. 


Defective diode switch 
circuit for crystal filter. 


« Adjustment 
Continuity check 


¢ ANT and RF coil mistuned. 

* Poor contact of rotary 
switch 

¢ Broken wire of coaxial cable 
or RF ATT in ANT circuit 

¢ Poor contact of XVTR switch 
$19 

¢ Short circuit of tuning 
variable capacitor 


5) RF, ANT circuit 


Continuity check 


Continuity check 


¢ Disconnect lead from MD 
terminal in drive unit coil 
pack and check continuity 
of variable capacitor. 

* Bias check 

* Operation check according 
to level diagram 

Adjust 


Deteriorated Q2, Q3, Q6, Q7 


* Unbalanced received carrier 


6) Detector circuit 
(X48- 1150-00) 


Adjust 


Misadjusted semi-fixed 
variable resistor VR1 
(10k) for zero setting 
Misadjusted semi-fixed 
variable resistor VR2 
(500k®) for sensitivity 
setting 
+ Malfunction of Q15 and Q16 
(2SC733) in AGC circuit 
* Broken wire of RFC L10 
and L11 (150uH) 
Defective relay RL 


1) IF unit 
(X48- 1150-00) 


* Pointer won't 
deflect 


Adjustment 


Voltage check and replace 


Continuity check 


2) Relay unit Continuity check 


(X43-1190-00) 


* Pointer is 1) AF.AVR unit ¢ Reduced RF1 reference Readjust RF1 to 3.3V 
kept deflected (X49- 1080-00) bias voltage 
2) IF unit ¢ Deviated carrier balance « Adjustment 
(X48- 1150-00) VR3, TC3 
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TROUBLESHOOTING 


¢ Poor contact in FUNCTION * Continuity check and voltage 
switch S5-4 check at terminal 9 
* Broken wire of coaxial cable ¢ Continuity check 
connected to MO terminal 
* Broken wire of RFC, 
L1 (12mH) 
* Defective crystal oscillator 
element X1 (100kHz) 


1) Marker unit 
(X52-0005-01) 


5. Marker is 
inoperative 


¢ Continuity check and voltage 
check of Q1, 2SC373 
Replace 


TRANSMITTER SECTION 


sinew [enon 


1. No output is 
obtained 


Voltage check or replacement 
check 

Continuity check 
Continuity check 


Deterioration of or mal- 
function of S2001 
¢ Poor contact of relay RL1 
¢ Poor contact of rotary 

switch S4 
* Short circuit in loading 
variable capacitor VC2 
Defective carrier VFO, 
heterodyne or crystal. etc. 
Deteriorated drive tube 
V1 (12BY7A) or broken heater 
filament 
* Broken wire of CAR-2 

coaxial cable 
* Defective FET Q13SK35 (GR) 
* Poor contact or broken lead 
of MIC GAIN VR (10k) 


1) Final stage 


Continuity check 


Refer to item of symptom of 
receiver section. 
¢ Voltage check 


2) Oscillation stop in each 
oscillator 
RF unit 


Continuity check 


IF unit 
(X48- 1150-00) 


° 


Voltage check 
Continuity check 


¢ Voltage check or replacement 
check 
Voltage check of replacement 


¢ Deterioration or malfunction 
of $2001 
Deteriorated vacuum tube 


. No output is Final stage 


obtained 


2) RF unit 
(X44- 1150-00) check 
3) IF unit and RF unit Mistuned IFT coil pack * Refer to the receiver 


section troubleshooting and 
the level diagram of trans- 
mitter section. 


(X48-1150-00) 


Final stage Malfunction of S2001 Voltage check 


- No lp meter 
reading 


« Voltage check 
Continuity check 


* Poor contact in SG switch 
Defective meter circuit 


Voltage check 
Refer to Symptoms 1 and 2. 
* Continuity check 
Continuity check 


* Defective Q5 2SC1515 

« Low drive voltage 

¢ Short circuit in ALC circuit 
* Poor contact in relay of 
relay unit 


RF unit 
(X44- 1150-00) 
ALC circuit 


. No ALC meter 
reading 


« Check power voltages 
Continuity check 


+ Defective power supply 
* Broken lead or voltage 
dividing resistors 


1) Power supply section 
Meter circuit 


. No HV meter 
reading 


* Continuity check and voltage 
check 
Voltage check 


* Broken lead connected to VS 
or SS terminal 

Defective Q9, 2SA562 or short 
circuit in D17, IN6O 
Poor contact in switch 


FIX-VOX unit 
(X50-1350-00) 


. Standby switch | (Including PTT) 


is inoperative 


* Continuity check and voltage 
check 


Standby switch 
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TROUBLESHOOTING 


1) COF terminal 


COUNTER (DG-1: Option) 


[sirsom [emai | 


* No lighting 


¢ Votlage check 


- DC 1.2V appears due to 


1. Counter mal- 
defect in PLL circuit 


functions 
(main body * Disconnect COF lead from * Check 
operation terminal. If lights up, the 


counter is normal. 
No signal comes in 


also abnormal) 


* Defective VCO oscillator 


2) VCO signal terminal 
circuit 


No carrier signal comes in Check signal system 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


¢ Level down of carrier or VCO Level check 


Display won't be 
stabilized 


signal 
Unlocking of PLL circuit 


« Readjust PLL coil 


Check 
« Check 


+ Interrupted 5V power source 
Defective 5V supply line 


No lighting 


. Counter mal- 


functions 

(main body * Defective DC-DC converter ° Check 

normally * Poor contact with display unit « Check 

operated) * Defective decoder unit IC6, « Check 
Q12-20 in counter mixer unit * Check 


* Defect around 7.83MHz mixer Check 


circuit 
* Defect around SN76514N mixer 
circuit 
¢ Defective parts in LPF 
circuit 
* Defective wide-band amplifier 
(Q5~Q8) 


1) No input is applied to 
counter circuit 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Check 


Check 


Check 


* Defect around 7.83MHz Check circuit 


mixer circuit 


Insufficient input to 
counter circuit 
(X54- 1160-00) 
Defective gate and reset 
latch pulse generator circuit 


Display won't be 
stabilized 


« Check circuit 


Defective 1C3 ~IC5 in counter 
circuit (X54- 1160-00) 


2 


* Defect around IC2 in Operation check 


X54-1150-00 
* Defect around IC3~IC5 in 
X54-1150-00 
* Defect around IC24~1C26 
in X54-1160-00 
* Defect around 1C17 ~1IC23 
in X54-1160-00 


1) Oscillation stop of reference 
oscillator 

2) Stop of time base frequency 
divider 

3) Stop of scanning control 
circuit in multiplexer 

4) Stop of multiplexer circuit 
in multiplexer 


Only one digit 
lights up 


* Operation check 


Operation check 


¢ Operation check 
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ADJUSTMENTS 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 
simplified adjustment using a voltmeter, AF and RF 
vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 


adjusted. 
1. 2-1 carrier frequency adjustment (adjustment inside the 


CAR unit). 

2. 2-5 IF trap coil adjustment and 5-2-2 trap coil 
adjustment (L24 and L265 in coil pack unit and T12 in 
VCO unit). 

3 2-8 S meter sensitivity adjustment (VR2 in IF unit). 

4. 3-1 Standard oscillator adjustment of counter (trimmer 
TC1 in counter unit). 

5. 5-1-1 BPF adjustment of PLL(T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


1. Voltmeter 
1) Input resistance: More than 1MQ 
2) Voltage range: FS = AC/DC 1.5 to 1000V 


NOTE: 
High-precision circuit testers may be used. However, be 


careful since accurate reading is not obtained in 
high-impedance circuit measurement. 
OMe Seine eee 


2. RF vacuum-tube voltmeter (RF VTVM) 
1) Input impedance: More than 1M and less than 
20pF 
2) Voltage range: FS = 10mV to 300V 
3) Measurable frequency range: More than 50 MHz 


NOTE: 
When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 

oo ee 


3. AF voltmeter 
1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mvV to 30V 


4. AF generator (AG) 
1) Frequency range: 200 Hz to 5 kHz 
2) Output: Maximum 1V 


NOTE: 
The distortion factor of AF generator should be small. 


nee EE EES 


5. AF dummy load 
1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 

1) Impedance: 50 to 752 

2) Power: Endurable against power of more than 
1 0OW 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


7. Oscilloscope 
Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


8. Slow sweep generator 
1) Center frequency: 8.83 MHz 
2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 
4) Sweep rate: At least 0.5 sec/cm 


9. SSG 
1) Oscillation frequency: 1.8 to 30 MHz 


2) Output: O dB/uV ~ 120 dB/uV 


NOTE: 

Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 


10. Frequency counter 
1) Minimum input voltage: 5OmV 
2) Measurable frequency range: More than 40 MHz 


11. Noise generator 
Select an equipment that generates ignition-like noise 
containing high harmonics up to 30 MHz or more. 


12. Directional coupler 
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ADJUSTMENTS 


2. Unless otherwise specified, set the respective knobs to 
the following positions. 


PREPARATORY WORK 


1. Remove the upper and lower cases according to the 1) Front panel 
figure below. When making adjustment with the side MODE USB 
face of the set up, be sure to position the final stage at FUNCTION VFO 
the upper side. Otherwise, the ventilation effect of the fi- RF GAIN MAX 
nal stage, cooling effect, is deteriorated and the final HEATER OFF 
tube may be deteriorated. VOX MAN 
NB OFF 
MONI OFF 
AGC FAST 
PROCESSOR OFF 
RF ATT OFF 
RIT OFF 
JF SHIFT O (Center) 
DH OFF 
STBY REC 
POWER ON 
2) Rear panel 
SG SW OFF 


X VERTER SW OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 


2. Adjusting procedure 
Connect the voltmeter between RF1 terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 
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ADJUSTMENTS 


2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instrurnents used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 

1) Connect RF VTVM to TPS in IF unit (X48-1 150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 50mV (refer to 
Fig. 21). (refer to Fig. 24 IF unit) 


CAR-1 


CAR-2 


Tc3 TCc2 GND 


6 © © 


Fig. 21 CAR unit 


2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP5 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY SW| ADJ | ADJ FREQ 


USB(TC2)| 8831. 500KHz 
LSB(TC1)} 8828. 500 


NOTE: 
When changing over from FSK SPC to FSK MRK, or vice 
versa, open or short the RTTY key on the rear panel. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 
NARROW (refer to Fig. 11). 


2-2. Voltage adjustment of VCO 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 

1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-00) (refer to 
Fig. 22). 

2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 

NOTE: 


For the detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


(3.5) (7) (14) T6 
(21) 


a 
ao aes 


12 
T10 
is (29.5) 


TH12 
(wwV) TP1TP2 TP3 
m1 ©©® 


(0) 


TP4 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 
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ADJUSTMENTS 


COIL PACK 


18 


onl] val® 


ug 7 
(21) (7) 


(7) 
un" 


L10 
(3.5) 


(7) (1.9) 


206] [(O]ww 


5(44)  &3.(3.5) 41 


Adjusting 
sequence BAND 


VFO scale 


100 


1 


250 
150 
175 
0 (15.0MHz ) 


2 
3 
4 
5 
6 
Uf 


Table 1 


2-4. IFT adjustment 
1. Measuring instrument used: SSG (or marker) 
2. Adjusting procedure 
1) Apply a signal of 14.175 MHz at 40 dB (or marker) 
to the antenna terminal from SSG. 
2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 
RF unit (X44-1150-00) until S meter reads 
maximum value (refer to Fig. 24 and Fig. 25). 
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Fig. 24 IF unit 
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RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
3) Dummy load for AF 
2. Adjusting procedure 
BAND: 7 MHz 
VFO scale: 300 
1) Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L265 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect. make adjustment until AF output 
becomes minimum (refer to Fig. 23 “Coil pack 
unit’’). 


Oscilloscope 


Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 
1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 
2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TC65 in IF unit (X48-1 150-00) alter- 
nately until the output becomes minimum (refer to 


Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 


Simplified adjustment: 

1) After receiving marker signal and turning ON NB switch, 
adjust T8 and T9 until the terminal voltage at TP1 on IF 
unit (X48-1150-00) becomes minimum (refer to Fig. 
24). 

Formal adjustment: 

1) After making the simplified adjustment, connect the 
noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 

2) Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 
the waveform changes from Figure A to Figure B (refer 
to Fig. 27). 


(b) After adjustment 


(a) Before adjustment 
Fig. 27 Adjustment of noise blanker 


3) Then, fine adjust T1, T3, T8 and T9 so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

4) Turn ON RF switch and ATT switch and further fine 
readjust T1, T3, T8 and T9. Even when the RF and ATT 
switches are ON, the noise blanker should be effective. 

5) In final stage, make sure that the receiving gain is not 
reduced greatly. 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 

1) After adjusting each section until sensitivity 
becomes maximum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 

2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
starts deflecting at O dB. 

3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads SQ. 


2-9. RIT adjustment 
1. Measuring instrument use: Unnecessary (use the 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


AF-AVR 


Fig. 28 AF + AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Connect the counter to the collector of Q4 in the 


marker unit (X52-O005-01) and open the MS termi- 


nal. 
2) Set the FUNCTION switch to CAL 25 kHz and 


adjust TC1 in the marker unit for 100,000 Hz + 1 
Hz (refer to Fig. 29). 
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2-11. 
1. Measuring instruments used 


ADJUSTMENTS 


Fig. 29 MARKER unit 


VFO adjustment 


1) TF VTVM 
2) Frequency counter 


2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit; if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 


Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes O.6V. 


FIX » VOX 
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Tc4 TC3 TC2 TC 


Fig. 30 FIX » VOX unit 


VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. 


Frequency adjustment of counter standard oscil- 
lator 


Simplified adjustment: 


1. 


fh. 


Measuring instrument used: Counter and calibration 


cable 
Adjusting procedure 
1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WWY signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOt 6. ee 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading Is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2) The adjustable range by TC1 is 1 MHz + 20 Hz. In 
rough adjustment, receive a WV signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
2) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


T2 1 


TP1 
O|[@] © 


@rez 


TP3 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 
and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 
2) Connect RF VTVM to TP2 in the counter-mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to 0.2V) (refer to Fig. 33). 


_. 
In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


4. Adjustment of Transmitter Section 


4-1. Adjustment of drive coil 
1. Measuring instrument used 
RF dummy load (502) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 
2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 
Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil”. 


NOTE: 
Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 
from each other. 


2 


— 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 60mA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24). 


4-4. Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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ADJUSTMENTS 


2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 
1. Measuring instruments used 
1) AG 
2) RF VIVM 
3) RF dummy load 
4) Directional coupler 


2. Adjusting procedure 
1) In Fig. 35, connect AG to MIC terminal and apply an 


input of 1500 Hz at 5 mV. 


AG RF VIVM Power meter 


Microphone 
Fig. 35 Adjustment of carrier point 
2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. 
Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 
Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 


3 


oa 


4 


— 


CAR-1 


Fig. 36 CAR 1 unit 
4-6. Adjustment of speech processor 


1. Measuring instruments used 
1) AG 4) RF VTVM 


2) AF VIVM 5) Frequency counter 
3) Oscilloscope 


2. Adjusting procedure 


50 


We WOIBS Anssseannarr USB MIC GAIN .. Center 
COMP LEVEL .. Full clockwise SG SW...... OFF 
PROCESSOR... PULL SBN eee SEND 
MERERGeacrae: COMP 


2) Connect a frequency counter to TP3. Adjust TC-4 
to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

3) Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust T11, 11 2,113, and T14 to 
obtain maximum level at TP-2. 

4) Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 


BGEGEEEEA 


Oscilloscope 


CS 
oo 
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Fig. 37 Adjustment of speech processor 
5) Set the output of the audio signal generator to 0.3 
mV at 1 kHz and make a note of the level at TP-2. 
Adjust finely TC-4 so that the level at TP-2 goes 
down to —6dB when the generator is set to 300 
Hz. Adjust the oscillation frequency to below 451.5 
’ kHz, and the level at TP-2 to become — 6dB for the 
first time when the oscillation frequency is gradually 
increased from around 450 kHz. 
Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 
After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 kQ. 
Confirm that the COMP LEVEL METER pointer in- 
dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 
4-7. Adjustment of monitoring level 
1. Measuring instruments used 


1) RF dummy load 3) AF VIVM 
2\_AG 4) AF dummy load 


Se 


~N 


8 


— 


2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch, and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 


Formal adjustment: 
1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBé 
(or LSB). 


Power meter 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1150-00) until the 
monitor output level becomes 0.63V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SW: OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec. 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANTI VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (8) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SG SW: OFF 
MODE: CW 
AF VR: 12 o'clock position 
STBY: SEND 


1) In Fig. 39, adjust VR3 in AF + AVR _ unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 
IP scale. 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 
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ADJUSTMENTS 


22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 
3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 
(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 


Fig. 42. 


[(O] [Os 
© ©) 


TP4 


Fig. 41 PD unit 


Fig. 42 Output waveform 


ap 


NOTE: 
(1) This band width should be 5.25 MHz + 750 kHz or 


more and the valley depth should be 4 dB or less. 
(2) Set the gscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOTE: 
(1) When VFO is changed from O to 500, the voltmeter 


reading should changed proportionally. 
(2) In a band more than 21 MHz, there are two tuned 
points of 3.2V. The proper tuned point is obtained 
_when the core is inserted into the printed circuit 
board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Turn the slide switch $1 in VCO unit 
(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 
2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 
3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency: Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 


ADJUSTMENTS / REFERENCE DATA 


REFERENCE DATA 


@ 
WWV T1 24.08 MHz AOR aormore Counter Mix Unit IC6 (uPB2490) 
& 1.8 Jie 10.88 MHz +330 kHz or more Truth Value List (8 segments) 
3.5 is 12.58 MHz +350 kHz or more 
7 T 4 16.08 MHz +400 kHz or more 
14 TS 23.08 MHz +500 kHz or more 
21 T8 30.08 MHz +500 kHz or more 
28 ita, 37.08 MHz +500 kHz or more 
28.5 nets: 37.58 MHz +500 kHz or more 
29 eo 38.08 MHz +500 kHz or more 
2915 T10 38.58 MHz +500 kHz or more 
T11 Received signal +500 kHz or more 
+8.83 MHz 


Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 


1) SSG 
& 2) AF VTVM 
2. Adjusting procedure 


1) Connect SSG through a capacitor to the cathode 
side (the line connected to R28, 47) of diodes D1 
to D11 in VCO unit (X50-1330-00) under receiving 
condition. 

Set the BAND switch to 29.5 position, and receive a 
signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 


&: output. Adjust TR in VCO unit until the beat output vi / ¥/, y / / 


becomes minimum. y, 


2 


Character shape 


[> 
WY 
im 
sd 


TS-820 MODIFICATION FOR MARINE 
BAND (2.134 MHz) 


1. Receiver section 
Set the driver knob to the center position. Adjust the 
ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 
~ 2.136 MHz can be covered. 

2. Transmitter section 

1) Set the driver knob to the center position. Adjust 
the drive coil to obtain maximum output power at 
2.0 MHz. 

2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 
Capacitor. 

3) Remove the load fixed capacitor C26 (220 PF). By. 
these modifications, the frequency range of 1.86 
MHz ~ 2.15 MHz can be covered. 
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CIRCUIT DIAGRAM / PC BOARD 
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v CAR-I (X50-1310-00) 


MODE Sw IF SHIFT es 
S6- 4/8 VR6-2 10K(F) 
RLR 3 } 


Rn 48k 


SVO—=> 


Q1.2: 2SC460(B). Q3: 2SC735(Y), D1~4: 181555, D5: ITT310 


v CAR-II (X50-1320-00) 


Q1~3: 25C460(B), D1.2.6,7::1S1555, D3~5: 1N60, D8,9: 1S2588 © 


CIRCUIT DIAGRAM / PC BOARD 
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CIRCUIT DIAGRAM / PC BOARD 


v VFO (X40-1110-00) 
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| CIRCUIT DIAGRAM / PC BOARD 


v COIL PACK (X44-1140-00) 
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Vv VCO (X50-1330-00) 
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CIRCUIT DIAGRAM / PC BOARD 
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Vv PD (X50-1340-00) 
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CIRCUIT DIAGRAM / PC BOARD 
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v FINAL (X56-1200-00) 


CIRCUIT DIAGRAM / PC BOARD 


v FINAL (X56-1200-00) 
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v RECTIFIER (X43-1090-02) 
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D1~6: VO8J, D7: VO6E, D8~11: VO3C 


vV INDICATER (X54-1180-00) 


PC BOARD 


RLR RLT 
RIT SW I 
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RIB. 680. ofr | I 6 
, PON ) 


D1~4: SEL-103W 


v MARKER (X52-0005-01) 


as Be 
Se ee 


01,4: 2SC373 or 2SC458(8). O2,3: 2SC373, 


Di: 1N60 


FUNCTION SW 
Some 
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OV 
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2SC458 
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v RELAY (X43-1190-00) 


PC BOARD 
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VFO-820 
SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 

OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 

OUTPUT VOLTAGE: 


FREQUENCY STABILITY: 


warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
2ereles 
6 diodes 
POWER REQUIREMENTS: 


DIMENSIONS: 


6.5” wide x 6.0” high x 7.5” deep (excluding feet). 


? WEIGHT: 


VFO BOARD X40-1110-00 
ee ee ee ee ee ae ee ee, ik “7 


| VFO Osc 


; a1 Butter Amp Buffer Amp. Buffer Amp. 
| 3Skz2 


| 
! 
! 
Loto ee ee ae ee — 


CONNECTION WITH TS-820 


VFO-820 


VFO OUT 


1 volt + 3 dB (across a 470 ohm load). 


The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 


% 9V IN 
9V OUT 
(MAIN VFO) : 
; Grounding Cable 
SWITCH BOARD L ~—~— —— VFO CAL . ree perinaiCord 
X41-1080-00 eveet 1 Transceiver Interconnecting 
1 
| @ | 
! 1 
I 
1 | 


INDICATOR: BOARD VFO RIT 
X54-1180-01 ea eee 


40-1110-00 


Oe ALO = OC a a a ee se ee 5 


fa 
5 


——---—— {a} —-—— 4 
os 
me } 
5 


e 
Q1:3SK 22 (Y), Q2:2SK19(Y),Q3,4:2SC460(B) 
01: SD111, D2,3:1N60 


|03,4: SEL- 103W 


& os | { 
AGNO | I 


X54-1180-01 D1. vO6B 


FUNCTION 


VFO- 820 


< 


Within +100 Hz per 30 minutes after 3 minutes of 
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VFO-820 


With regard to VFO unit (X40- 1110-00), 
refer to that of TS-820 
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$40-2077-05 


A01-0300-13 
A20-1071-05 
A22-0200-02 
A23-0430-03 
A40-0156-13 


BO1-0105-05 
BO9-0012-04 
B10-0212-14 
B10-0197-03 
B20-0373-04 
B20-0374-04 
B20-0375-04 
B30-0079-05 
B40-1410-04 
B50-1538-00 


D23-0142-05 


E01-0903-05 
E05-0901-05 
E09-0204-05 
E14-0101-05 
E23-0046-04 
E23-0047-04 
E23-0069-05 
E31-0035-05 


F15-0210-04 


HO1-1587-04 
HO3-0528-04 
H12-0047-03 
H10-0968-03 
H20-0372-04 
H25-0103-04 
H25-0029-04 


JO1-0025-04 
J02-0049-14 
J19-1301-04 
J21-1495-04 
J21-1503-04 
J21-1570-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0709-03 
K29-0166-04 
K29-0269-04 


X40-1110-00 
X41-1080-00 
X54-1180-01 


Push switch RIT 


Case 

Panel 
Sub-panel 
Rear panel 
Bottom plate 


Dial escucheon 
Rubber cap 
Front glass 
Front glass (dial) 
Dial scale 


Dial scale (A) mono-scale (front) 
Dial scale (B) mono-scale (back) 


Pilot lamp 12V,40 mA 
Model name plate 
Operating manual 


Ball retainer 


QP MT socket 


9P MT plut with lead x 2 


2P plug socket 

1P plug 

Terminal (square) x 6 
Terminal (square) x 9 


Terminal (for earth cable) x 2 


7P connector with lead 
Blinding plate 


Carton case (inside) 
Carton case (outside) 
Cushion (F) 

Cushion (R) 
Protection cover 
Polyethylene bag 
Polyethylene bag 


Leg (small) 

Leg (28¢) x 4 

Diode holder x 2 

Lamp stopper 

VFO stopper 

PC board stopper 

Boss A (for dial scale A) 
Boss B (for dial scale B) 
Round boss (holding leg) 
Knob bushing 

Vinvl tie x 7 


Knob x 2, RIT, Function 
Knob, MAIN 

Knob, push 

Knob, calibration 


VFO unit 
Switch unit 
Indicator unit 


VFO-820 


SWITCH UNIT (X41-1080-00) 


CAPACITOR 


CK45F1H103Z Ceramic 0.01uF 


PD14BY2E392J Carbon 3.9k2  +5% 1/4W 
PD14BY2E102J Carbon 1kQ +5% 1/4W 


SEMICONDUCTOR 


V11-0219-05 Diode VO6B 


POTENTIOMETER 


MISCELLANEOUS 


Terminal (square) 
Mini-connector 


E23-0047-04 
E40-0713-05 


J12-0048-05 Relay cramper 


INDICATOR UNIT (X54-1180-01) 


Description 


PD14BY2E681J Carbon 6802 +5% 

PD14BY2E471J Carbon 4702 +5% 
SEMICONDUCTOR 
SEL-103W 


D3,4 V11-0430-05 LED 


E23-0046-04 


Terminal (square) x 3 
F20-0501-04 Insulator x 2 


R92-0150-05 Short jamper 


PACKI N G Protection cover 


(H20-0372-04) 
VFO-820 
Cushion R 
Benge Letty (H10-0968-03) 


‘I 


Carton case (Inside) 
(HO1-1587-04) 


Cushion F > 
(H12-0047-03) |!~ 


DG—1 


DG-1 SPECIFICATIONS 


RANGE OF FREQUENCIES DISPLAYED: 
Displays all the transmit/receive frequencies of TS-820 to 
the accuracy of 0.1 kHz order. 

ACCURACY OF STANDARD OSCILLATOR: 
Within af = 1x 10° after one month of ageing under 
ambient temperatures of O°C ~ 50°C. 

OPERATING TEMPERATURE: 
—10°C ~ +50°C 

SEMICONDUCTORS AND INDICATOR: 


Ve EN ee ae nee, Cane en Rd Seer nee 33 
TEAMS SLO (ey, Re eat ct cree oa eed aaah ciao een pepretee eee 22 
I) Cl SR I eo tial ia mt sae ES LBs aoeinsoaingenamns 28 

1 


With regard to adjustment and installation of DG-1, refer to 


from Standard oscillator | fc = 12 MHz] 
E * fc = irae 
4 28. 28.5, 29, 29.5 
fe = 38 MHz 


Output freq. (MHz) LPF BAND 


2.8 ~ 3.3 

4.5~ 50 

8.0~ 85 
15.0 ~ 15.5 
16.0 ~ 16.5 
22.0 ~ 22.5 
29.0 ~ 29.5 
29.5 ~ 30.0 
30.0 ~ 30.5 
30.5 ~ 31.0 


O 
OUTPUT 
2.8 ~ 31 MHz 


Carrier 
8.83 MHz 


BAND MHz VCO Freq. (MHz) 


1.8 10.63 ~ 11.13 
3.5 12.33 ~ 12.83 

7 15.83 ~ 16.33 

14 22.83 ~ 23.33 
JJY (15) 23.83 ~ 24.33 
29.83 ~ 30.33 

36.83 ~ 37.33 

37.33 ~ 37.83 

37.83 ~ 38.33 

38.33 ~ 38.83 


Digital counter mixer and frequency 


page 36, 48 and the operating manual. Vee 
7.83 MHz 28, 28.5, 29, 29.5 MHz 
hres fe = 38 MHz 
SN76514N I 
aa 
OUTPUT 
RF IN 
Vec GND DECOUP OUT iganeand 2.8 ~ 31 MHz 
vco 0 
INPUT Sv i 
Oe a 
1.8, 3.5, 7 MHz 
Second mixer circuit diagram 
BLOCK DIAGRAM ma | 
COUNTER MIXER UNIT (X54-1150-00) Lo8109 
ee a i oe a eee a Ot ae Bid f | | 
oc-0Cc 
Q1 BUFF Q2mM1x Q3 BUFF Convertor he ey tee 


@)-£3-@) 


7.83MHz 


1, 3 
81 8 3.5 7 


[ 

he ae 
| 

| 


B1~4 Switch CPR. 


Lim: 


as 
3400 | B85, ee 
34 a60(B 


1C3 1/10, 1c4 1/10 =1C5 1/10 


TO TD TO T 
3490 3490 3490 3490 
BP BP BP BP 


1OOkHz TOKHz 


1C3~5 Divider 


Counter Freq 


VCO Freq. 


22.00~22.50 
29.00~ 29.50 
29.50~30.00 
30.00~30.50 
30.50~31.00° 


29.83~30.33 
36.83~37.33 
37.33~37.83 
37.83~38.33 
38.33~ 38.83 


23.83~24.33 | 16.00~16.50 
10.63~11.13 2,80~ 3.30 
12.33~12.83 4.50~ 5.00 
15.83~ 16.33 8.00~ 8.50 
22.83~23.33 | 15,00~15.50 


Q4 BUFF 1C1, MIX [tc = 12MH3] 
vco 
© (9) ae 
weer 


COUNTER UNIT (X54-1160-00) 


(#) a14~19 
20 SW Digit drive 
Vcomel Meee 2SA733 
OFF (R) (R)x6 


fests es eee Tes Were 
Scanning pulse sco 
as a4 | | OZ SW oe retator ae SS ee 
C 72, 75 Bee Sa esr — 
46 93 3 
| | ap 125 Decoder ] 
TO 
| 3p 
AP 
Q? aR | 
2S bs | 
460(8) 
TO 
3450 
a5~a8 amp | AP 


Gate pulse 
forming 


To SN TO TO TO To T 
3400 74176 3490 3490 3490 3490 3490 
AP N BP BP BP BP BP 
1OHz 100Hz VkHz VOKHz 100kHz MHz 
I1C6~11 Decade counter 
TO 


LATCH pulse 
RESET pulse 


. 
o 


5V AVR UNIT 


im Qi AVA | 
| sav fi 5V 


Ce 
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DG-1 


D ae Re- 
escription Parte 


B50- 1566-00 Operating manual 


Cable (for counter calibration) 


E31-0039-05 


Carton case (inside) 
Carton case (outside) 
Cushion E 


HO1-1614-03 
H03-0543-04 
H12-0048-04 


H12-0049-04 Cushion C 
H12-0050-04 Cushion A 
H12-0051-04 Cushion B 
H12-0052-04 Cushion D 


Protection sheet 
Protection cover x 3 
Protection cover 


H12-0002-03 
H25-0077-03 
H25-0112-04 


Hexagonal boss x 2 


J32-0221-04 


5V-AVR unit 
Display unit 
Counter ass’y unit 


X43-1220-00 
X54-1170-00 
X60- 1020-00 


5V-AVR (X43-1220-00) 


4 Re- 


CAPACITOR 


C1 CEO4W1E470 Electrolytic 47uF +10% 
C2 CQ93M1H104K Mylar 0.1 uF +10% 
C3 CQ93M1H104K Mylar 0. 1 F +10% 


RW98A3H5REK Cement 5.62 +10% 5W omy 
SEMICONDUCTOR 
V30-0171-05 Ic MC7805CP enw 


E40-0413-05 Mini-connector 


Heat sink 
Heat sink (resistor) 


FO1-0244-04 
FO1-0253-04 


DISPLAY (X54-1170-00) 


aes Re- 


MISCELLANEOUS 


E31-0021-15 Connector 16P with lead 


G13-0107-04 Sponge 


Indicating tube stopper 
Indicating tube stopper 


J19-0485-04 
J21-1493-04 


Indicating tube LD8109 


V11-0429-05 
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COUNTER ASS’Y (X60-1020-00) 


MISCELLANEOUS 


Chassis mounter 
Chassis mounter 


E40-0625-05 
E40-1225-05 


Counter shield box 
Counter shield case 


F11-0231-03 
F11-0232-13 


Counter mixer unit 
Counter unit 


X54-1150-00 
X54-1160-00 


COUNTER MIXER (X54-1150-00) 


marks 


CAPACITOR 


CK45F1H1032 Ceramic 0.01nF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
KC45B1H102K Ceramic 0.001nF +10% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45RH1H220J5 Ceramic 22pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1HO20C Ceramic 2pF +0.25pF 
CC45RH1H220J Ceramic 22pF +5% 
CC45CH1H330J Ceramic 33pF +80% — 20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic 0.01inF -+80%—20% 
CK45F1H223Z Ceramic 0.022uF -+80%—20% 
CK45F1H103Z Ceramic 0.01inF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H470J Ceramic 47pF +5% 
CC45CH1H390J Ceramic 39pF +5% 
CC45SL1H121J Ceramic 120pF +5% 
CC45SL1H680J Ceramic 68pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H220J Ceramic 22pF +5% 
CC45SL1H560J Ceramic 56pF +5% 
CC45CH1H390J Ceramic 39pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H180J Ceramic 18pF +5% 


CC45CH1H470J5 Ceramic 47pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H120J Ceramic 12pF +5% 
CC45CH1H150J Ceramic 15pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CC45CH1H220J Ceramic 22pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45B1H102K Ceramic 0.001nF +10% 


CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45B1H102K Mylar 0.001uF +10% 
CQ92M1H472K Ceramic 0.0047 uF +10% 
CK45B1H102K Ceramic 0.001nF +10% 


CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CK45B1H331K Ceramic 330pF +10% 
CK45B1H681K Ceramic 680pF +10% 
CK45B1H331K Ceramic 330pF +10% 


+10% 
+20% 
+10% 


0. 1 F 
0.033uF 
0.001 F 


Mylar 
Tantalum 
Ceramic 


CQ92M1H104K 
CS15E1VR33M 
CK45B1H102K 


CEO04W1H100(RL) 
CK45F1H223Z 
CEO4W1E100(RL) 
C90-0262-05 
CK45F1H103Z 
CEO4W1A101(RL) 
C90-0262-05 


CC45CH1H120J 
CC45CH1H560J 
CC45SL1H391J 
CC45CH1H470J 
CC45CH1H150J 
C90-0262-05 


CK45F1H223Z 
CK45B1H471K 
CC45SL1H470J 
CK45B1H331K 
CC45CH1HO10C 
CK45B1H102K 


PD14CY2B101J 
PD14CY2B154J 
PD14CY2B221J 
PD14CY2B47 1J 
PD14CY2B104J) 
PD14CY2B332J 
PD14CY2B103J 
,PD14CY2B101J 
PD14CY2B154J 


PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B224J) 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B332J 


PD14CY2B100J 
PD14CY2B181J5 
PD14CY2B331J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B331J 
PD14CY2B102J 
PD14CY2B100J 
PD14CY2B221J 
PD14BY2B333J 
PD14CY2B271J 
PD14CY2B102J 


PD14CY2B471J 
PD14CY2B561J 
PD14CY2B101J 
PD14CY2B100J 
PD14CY2B472J 
PD14CY2B821J5 
PD14CY2B472J) 
PD14CY2B471J5 
PD14CY2B102J 
PD14CY2B272J 
PD14CY2B224J) 


Re- 


DG-1 


fs ee 
marks 


PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B822J Carbon 8.2k2 +5% 1/8W 
PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
PD14CY2B223J Carbon 22k2 +5% 1/8W 
PD14CY2B152J Carbon 1.5kQ +5% 1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
PD14CY2B472J Carbon 4.7kQ2 +5% 1/8W 
PD14CY2B103J Carbon 10kQ. +5% 1/8W 
PD14CY2B102J Carbon 1kQ +5% 1/8W 
PD14BY2B183J Carbon 18kQ 


Electrolytic 10uF 

Ceramic 0.022yuF oe 
Electrolytic 10uF 25WV 
Ceramic 0.047uF 

Ceramic O0.01nF +80%—20% 
Electrolytic 100uF 10WV 
Ceramic 0.047uF 


Ceramic 12pF +5% 
Ceramic 56pF +5% 
Ceramic 390pF +5% 
Ceramic 47pF +5% 
Ceramic 15pF +5% 
Ceramic 0.047yF 


Carbon 47kQ x7 
Carbon 47kQ x 6 


R90-0112-05 
R90-0113-05 


Ceramic 0.022uF +80%—20% 
Ceramic 470pF +10% 
Ceramic 47pF +5% 

Ceramic 330pF +10% 
Ceramic 1pF +0.25pF 
Ceramic 


Ic SN76514N 
Ic TD3490BP 
uPB249D 


V30-0153-05 
V30-0151-05 
V30-0170-05 


Transistor 2SC460(B) 
FET 2SK22(GR) 
Transistor 2SC460(B) 
Transistor 2SA733(R) 
Transistor 2SC460(B) 
Transistor 2SC945(R) 
Transistor 2SA733(R) 
Transistor 2SC945(R) 
Transistor 2SC460(B) 
Transistor 2SA733(R) 


V03-0079-05 
VO9-0023-05 
V03-0079-05 
V01-0084-05 
V03-0079-05 
V03-0270-05 
V01-0084-05 
V03-0270-05 
V03-0079-05 
V01-0084-05 


Carbon 
Carbon 150kQ +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 100kQ +5% 1/8W 
Carbon 
Carbon 
Carbon 1002 +5% 1/8W 
Carbon 


Diode 182588 
Diode 181555 
Varistor SV-03 

Diode 181555 
Zener diode BZ-220 
Varistor SV03 

Diode 181555 
Zener diode WZ090 


V11-0414-05 
V11-0076-05 
V21-0007-05 
V11-0076-05 
V11-0482-05 
V2 1-0007-05 
V11-0076-05 
V11-0240-05 


Carbon 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 220k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


Carbon 
Carbon 1802 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 102 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 33k2 +5% 1/8W 


Ferri-inductor 470uH 
Ferri-inductor 68uH 


L40-4711-03 
L40-6801-03 


L40-3391-03 
L40-4719-02 
L40-1592-02 
L40-2792-02 
L34-0523-05 
L40-1892-02 
L34-0526-05 


Ferri-inductor 2.7nH 
Ferri-inductor 4.7uH 
Ferri-inductor 1.5uH 
Ferri-inductor 2.74H 
Tuning coil 1H 

Ferri-inductor 1.8uH 
Tuning coil 0.28uH 


L10 


L40-1592-02 Ferri-inductor 1.54H 


L1i1 


Carbon 2702 +5% 1/8W L12~ L40-4711-03 Ferri-inductor 470uH 
Carbon L18,19 L40-6801-03 Ferri-inductor 68uH 
L20~22]| L40-4711-03 Ferri-inductor 


L23 L33-0601-05 Choke coil 2.2uH 


Carbon 
Carbon 5602 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 102 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 8202 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 2.7kQ 
Carbon 


Tuning coil. 7.83MHz 
Wide range transformer (BM output) 
Oscillating transformer (DC-DC converter) 
Crystal 10 MHz 
40pF 


L34-0522-05 
L34-0524-05 
L19-0020-05 
L77-0482-05 
CO05-0032-05 
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WZ 
T3 
T4 
x1 


Trimmer 


DG-1 


5. | PACKING 
Ref. No. Parts No. Description 
marks : 
Operating manual 
- E23-0046-04 Square terminal x 5 ae Ce 
Twas Cra Eee | nea cushion f PY 
- - inf-cannee or (H12-0050-04) 
E40-0826-05 Type U pin ass‘y x 2 AVR ASS‘Y 
E40-1714-05 Mini-connector 


R12-4021-05 Semi-fixed resistor 50k2(B) P 
Cushion C ! 
(H12-0049-04) 4 


Indicator 


Cushion D 
(H12-0052-04) 


5 
eZ 


COUNTER (X54-1160-00) 


raf Re- 


CAPACITOR 


Protection cover 
(H25-0112-04) 


Counter unit ASS'Y 


CC45CH1H101J | Ceramic 100pF 
CK45B1H102K Ceramic  0.001nF +10% 

CEO4W1C220 Electrolytic 22uF  16WV SS) 
C90-0262-05 Ceramic 0.047 uF 

CEO4W1A101 Electrolytic 100uF 10WV Carton case (Inside) 


(HO1-1614-03) 


C90-0262-05 Ceramic 0.047 uF 


PD14CY2B272J Carbon 


PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
PD14CY2B104J Carbon 100k2 +5% 1/8W 
PD14CY2B82iJ Carbon 8202 +5% 1/8W 


PD14CY2B103J Carbon 


V03-0270-05 


V30-0151-05 Ic TD3490BP 
V30-0131-05 IC TD3472AP 
V30-0132-05 IC TD3400AP 
V30-0169-05 ~ Ic SN74HOON 


V30-0168-05 SN74176N 


1C7~11 | V30-0151-05 IC TD3490BP 
1C12~ 16} V30-0167-05 Ic TD3475AP 
1C17 V30-0165-05 IC TD3450AP 
1C18 V30-0166-05 Ic ‘TD3460AP 
1C19,20 | V30-0165-05 IC TD3450AP 
1C21 V30-0166-05 IC TD3460AP 
1C22 V30-0165-05 Ic TD3450AP 
IC23 V30-0132-05 IC TD3400AP 
1C24 V30-0151-05 Ic TD3490BP 
1C25 V30-0164-05 IC TD3442AP 
1C26 V30-0163-05 TD3404AP 


COIL/MISCELLANEOUS 


L1 L40-4701-03 Ferri-inductor 17H 
= E40-0607-05 Mini-connector x 3 


76 


vY DISPLAY (X54-1170-00) 


DG-1 


Q1: MC7805CP 


MC7805CP 


Vv DISPLAY (X54-1170-00) 


GS 


Red mark 


F 


oe ee ee ee ee 
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YG-88C/DS-1A 


YG-88C SPECIFICATIONS 


CENTER FREQUENCY: 
8830.7 kHz 
PASS BAND WIDTH: 
Better than +250 Hz (—6 dB) 
ATTENUATION BAND WIDTH: 
Less than +900 Hz (—60 dB) 
GUARANTEED ATTENUATION: 
Better than 80 dB 


YG-88C 


B42-0664-04 Label 
B50-1556-00 


Operating manual 


Crystal filter 
Packing case (Inside) 
Packing case (Outside) 


L71-0024-05 
HO1-0585-05 
HO3-0200-04 


DS-1A SPECIFICATIONS 


SEMICONDUCTORS 
T20A6 (2) 
RATED FINAL STAGE INPUT * 
More than 9OW at CW (1.8 ~ 28 MHz), DC13.8V 
POWER CONSUMPTION * 
15A (CW transmission) 
0.6A (heater switch OFF in signal receive mode) 
5A (heater switch ON in no-signal receive mode) 
Note: AT DC13.8V 
POWER SUPPLY 
DC12-16V (standard: 13.8V) 
DIMENSIONS 
80 (W) x 51 (H) x 94 (D) mm 
WEIGHT ; 
300g 


DS-1A 


*TS-820 is used. 


Parts No. Description 


B50-1567-00 


Operating manual 


E08-1207-05 
E33-0074-00 


12P Plug 
Wire kit 
FO5-1531-05 Fuse 15A 

Case (Inside) 

Case (Outside) 

Cushion 

Polyethylene bag (Small) 
Protection bag 
Protection bag 


HO1-1617-03 
HO3-0544-04 
H10-1001-03 
H25-0029-04 
H25-0103-04 
H25-0105-04 


Fuse holder 
Cord bushing 
Free up bolt 


J13-0037-05 
J41-0024-15 
J61-0014-05 


X46- 1000-00 DC-DC converter 
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MISCELLANEOUS 


oO 
<N 
(Cae es ee 
(i/ 
Black 37 CCT Black 
Red ,8 Ci Red 


Power 
connector 


DC connector 


FUSE 15A 


QO @ 
OC 13.8V 


DC-DC CONVERTER (X46-1000-00) 


rere | etc ti 


CAPACITOR 
CEO2W1E221 Electrolytic 220uF 25WV 
RESISTOR 


Resistor (Cement) 2.42 5W 
Resistor (Cement)2202 2W 


5P terminal x 2 
Heat sink (A) 
Heat sink (B) 
Cover (Heat radiating) 


E20-0513-05 
FO1-0170-14 
FO1-017 1-04 
F11-0195-14 


Protection bag 
H25-0103-04 


Operating manual 


Protection bag 
H25-0105-04 


DC-DC converter unit 
X46-1000-00 


Cushion 
H10-1001-03 


Case (Inside) 
HO1-1067-03 


FEATURES 


1. HF all-band SSB/CW/RTTY transceiver employing 


PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WVWV; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 
receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 
excellent performance is obtained in both the spurious 
radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 

The IF shift. circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 

This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 
prevented unlike clippers. 


. Employment of RF negative feedback 

RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 
feedback. 


. Newly developed analogue dial 

Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 

Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


8. 


10. 


11. 


42: 


13. 


14. 


15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 

During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 
receive. 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) 4 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 


enjoyable. 


Transverter connection terminal provided 


This transceiver permits combination use with 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 


effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 


option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory circuits such as a noise blanker, VOX circuit. 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, |F OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50 and low-pass filter LF-30A. 


Use of digital display dial DG-1 (option) 

1) Digital display dial 
The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode. 
Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WWV. 
The green indication on the dial assures many hours 
of fatigueless operation. 
D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 
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system. 
u 5 


OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 

The receiver part employs a single superheterodyne system, 
‘while ‘the transmitter part employs a single conversion 
system having a filter type SSB generator. The intermediate 
frequency used is 8830 kHz. Se 


The local oscillator employs a phase locked loop (PLL) circuit - 


controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 

The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characqeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 

In addition to the conventional accessory functions, the 
various circuits newly developed such as RF speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 

A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter ‘mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and Q8 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a m matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further. 


RECEIVER SECTION 

The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs Q6 and Q7, thereby being converted in IF signal 
of 8830 kHz. 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 


_ diodes DY. through D12. 


The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 
ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 

The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring Circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 

This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning circuit. 


COIL PACK UNIT (X44-1140-00) 

Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 

This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00); the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 


DISPLAY UNIT (X54-1170-00) (DG-1: Option) 
The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. : 


5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carrier 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the PLL 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 

This unit includes AF amplifier in the final stage of the 
receiver section and the 9-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 

This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
—6-volt generator circuit for block bias. 


VFO UNIT (X40-1110-00) 

Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VFO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.6 MHz. 


MARKER UNIT (X52-0005-01) 

A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator Q2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 


accurately synchronized with 25 kHz by the synchronizing - 


signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by 04 and then taken out as the 


output. 


FINAL UNIT (X56-1200-00) 
This unit includes the final stage power amplifier compart- 
ment except for the output-side x matching circuit. 


RELAY UNIT (X43-1190-00) 

This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or “cross” operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of S2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 

This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 

TS-820 permits 16 kinds of the so-called ‘cross’ operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 
Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board. 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 

Almost all conventional transceivers for amateur use employ 
the double conversion system as shown inFig. 1, particularly 
with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to TS- 
520. 

The double conversion system has the following features. 

1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre- 
quency. 

2. The first IF frequency is fairly free to be set. 

3. Mixer noise is apt to increase due to twice frequency 
conversions. 

4. Excessive level signals are fed to the second mixer. 
Thus, the two-signal characteristic might be 
deteriorated. 

5. Due to many internal oscillators and mixers beat in- 
terference and spurious radiation are liable to be caused. 


7. 


7 &-E269 
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FUNCTIONAL DISCRIPTION 


RF AMP MIX IF AMP MIX FILTER IF AMP 


RFAMP. MIX EILTER IF AMP 


RF AMP. MIX FILTER \F AMP 
RF AMP MIX IF AMP. MIX FILTER IF AMP 


Fig. 1 Typical double conversion type 


Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 
in receiving and on suppression of spurious radiation in 
transmitting. Thus, it employs the single conversion system 
with PLL type local oscillator. Employment of the PLL system 
permits various merits such as unification of the dial pointer 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2, and it is considered to be provided with 
the following features. 

1. Since only one mixer is used, mixer noise level is low. 


2. Since the number of oscillators can be reduced, beat in- and IF shift function. 
terference in receiving and spurious radiation in The circuit configuration of TS-820 is as shown in the block 


transmitting are eliminated comparatively. diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 
3. It is comparatively difficult to increase the number of of a single conversion type using PLL local oscillator and 
bands. Thus, the local oscillator circuit configuration crystal filters of 8.83 MHz IF frequency. 
becomes complicated. 
4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 
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Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 

During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signal distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D31 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain control by Q26 and Q27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. 

The signal sufficiently compression-processed is buffer 
amplified by Q25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 


2SC945(R) x3 


MONITORING CIRCUIT 

Since TS-820 is provided with a monitoring circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product 
detected by FET Q14, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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FUNCTIONAL DISCRIPTION 


PLL CIRCUIT 

Fig. 6 shows the circuit configuration of the PLL system 
developed in TS-820. In this system, VCO signal is mixed 
with HET signal and thereby converted into a signal of 3.33 
to 3.83 MHz common to all bands, which is further mixed 
with a carrier to be converted into 5.5 to 5.0 MHz. This 
signal is phase compared with VFO signal of 5.5 to 5.0 


MHz. The comparison output thus obtained is returned to 
VCO to lock it. 
IF 8.830 MHz (SSB) 
8.8307 MHz (CW) 


5.5~5.0MHz 


! 
y ae 
| i—] 
> 
| 
| FSK MN 8830.53kHz 


FSK MW 8829. 85kHz 


CWT.FSK S 8830.7kHz 


Ww 
| 
| 
| 
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! 
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COUNTER 


(Transmission) 

Counter indicates transmitting wave frequency. 
(Reception) 

Counter indicates receiving carrier frequency. 


OW.FSK.TUN(TX)ON 
OW.FSK.TUN( RX) OFF 
USB.LSB(TX.RX)OFF_ _ 


CW.FSK.TUN(TX)OFF 14 
CW.F SK.TUN(RX)ON 
USB. LSB(TX.AX)ON 


The HET mixer serves to convert the different frequencies of 
individual bands into the same frequency, whereas the 
carrier mixer acts to keep the transmitting and receiving fre- 
quencies constant regardless of change-over of the MODE 
switch by applying a carrier signal to the PLL loop and to per- 
form IF shift. Fig. 7 shows the block diagram of the PLL part. 


TUSB.FSK 8828.5kHz 
| USB.CW 8831.S5kHz 


1.8— 10.63 ~11.13 
3.5— 12.33 ~ 12.83 
7 = 15.83’ — 16.33 
= 22.83 ~23.33 
— 29.8 ~30.33 
— 36.83 ~37.33 


BAND f(MHz) 14 
1.8— 7.3 
3.5 — 9.0 
7 12.5 
—19.5 
2) —26.5 


28.5 — 37.33 ~37.83 
29° — 37.83 ~38.33 
29.5— 38.33 ~38.83 
JJY — 23.83 ~24.33 


Fig. 6 PLL system 
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FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET, CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through Q13 and Q14 which serve as a buffer and also 
switching amplifier. 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. If a spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 

The carrier oscillator circuit is divided into CAR 1 and CAR 2; 
the former is in charge of CW (receive), USB, LSB, FSK 


Qi8 TD3400AP 


From CAR MIX 


From VFO 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate Q18 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by Q18 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 


C13 C12 


To VCO varicap diode 


To VCO OFF circuitry 


Fig. 8 TS-820 phase detector circuit 
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FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 

The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When ‘cross’ operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, aS compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow, there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’‘s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


Relay unit 
(X43— 1190-00) 
ALT 


RLI2 


IF SHIFT CIRCUIT 

This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and _ inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 


CAR-1 unit (X50-1310-00) 


Fig. 9 IF SHIFT circuit 


12 


FUNCTIONAL DISCRIPTION 


3. When FSK (RTTY) is operated 


2. Adjustment of tone quality during CW mode operation 
For the RTTY operation, a demodulator and a 


O When no CW filter is installed: 


When the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 


(YG-88C at option). 


O When CW filter is installed: 


Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 


receiving level. 


O When the digital display is provided: 

The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency is indicated). 
lf zero-in operation is performed by using the digital 
display, follow the procedure shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 


Receiving CW FILTER 
CAR position SSB FILTER 


8831 8832(kHz) 


8829 
Mark (wide) 
8829.85 
Mark (narrow) Space 
8830.53 8830.7 


Fig. 10 RTTY frequency 


teletypewriter are necessary. Demodulators that are 
operated with audio input signals with filters off2125 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage- is 
automatically reduced. Thus, the continuous 
transmission of this transceiver can be enjoyed without 


any anxiety. 


FSK NARROW 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 

AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. Q4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting. D20 is used for AGC discharge and D211 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 


line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 


CIRCUIT 

In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 


(Refer to Fig. 12). 


Balanced Mixer Neutralization Drive 


3SK4l 631 


C8 


eke clo 


I NFB 


) 9 


Ci 


In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
a matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and it is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the mw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the u 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity: is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 dB is 
effected by the tertiary cross modulation products. 


NFB FINAL 


S2001A 


C25 TC1 Neutralization 


Fig. 12 RF-NFB circuit 
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PARTS ALIGNMENT 


IF unit 
(X48- 1150-00) 


Relay unit 
(X43-1190-00) 


C22 


VFO ——— ta =) 
C21 


Cay aa 


Ape 
PMMA Variable capacitor B 


a ; aS z a s u E : 
: § kc fife m |  & e (CO1-0084-05) 
Coil pack unit 4 nla! : = a we ae 
F Wye = Soh i i Z . Ee Variable capacitor A 


(X44-1140-00) 
(CO3-0060-05) 


RF unit 


(X44-1150-00) v1 V2 
RLL ASSY unit CAR ASSY unit FINAL unit 
(X60- 1010-00) (X60- 1000-00) (X56- 1200-00) 


@| @ 


MARKER unit 
(X51-0005-01) 


RECTIFIER unit 
(X43-1090-02) 


AF-AVR unit HV unit 
(X43-1110-00) 


(X49- 1080-00) 


RELAY unit FIX » VOX unit 
(X43-1190-00) (X50- 1350-00) 


PARTS ALIGNMENT 


C24 IF unit 
(X48- 1150-00) 


e 
aon ws 


eT tae 


RF unit v1 
(X44-1150-00) 


3 ——. re 
——— = 


(i) ee? 


vcl Vvc2 VC3 


V2 


FUNCTIONAL DISCRIPTION 


NB CIRCUIT 

The NB unit roughly consists of a signal system and noise 
system. 

The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 dB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise component only is picked out through transistors 
Q8, Q9 and Q10 and rectified by D13 and D14 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to Q8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit Q6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, 08, Q9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 is tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is, the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 
AUX position in BAND switch is empty channel because of 
circuit configuration. 
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PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-03 15-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass Calibration knob} Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) | (K21-0269-04) (K21-0267-04) 


a | 
4, 
e 
emt 


RIT -@-1F SHIFT MIC-2-CAR AF GAIN-@-RF GAIN 
oH Se 4) ig 6 


FUNCTION HEATER POWER 
vFo ON ON 
OR . 
FIXR 


oFIx 


Phone jack Knob x 2 Dial escutcheon Knob Knob See-saw switch x 2 
(E11-0034-25) (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 
4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(EO06-0403-05) (S44-2015-05) (K23-0240-04) (K29-0166-04) (A20- 1030-05) 
Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (EO01-0801-05) (E11-0005-15) (E01-0903-05) 


M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-0041-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


& oc 13.8v 20a 
ACSC yn ; 
BO 


Butterfly nut 12P connector socket US jack 
(N14-0020-04) (EO8- 1208-05) (E11-0003-15) 


Slide switch IP pin jack 12P connector 2P pin jack Slide switch 
(S31-2007-05) (E13-0101-05) (EO8-1202-05) (E13-0205-05) (S31-2007-05) 
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Styren foam cushion (F) 
(H10-1446-02) 


Carton case (inside) 
(HO1-1618-24) 


Cushion 
(H10-1276-04) 


Operating manual 


Carton case (outside) 
(HO3-0545-24) 


PACKING 


4P microphone plug (EO07-0403-05) 
Cable for counter calibration (E31-0039-05) 
Pin plug x 5 (E14-0101-05) 

Speaker plug (E12-0001-05) 

9P MT plug (installed) (E05-0901-05) 
8P US plug (E14-0801-05) 

Plastic extension foot x 2 (N30-4012-11) 
Screw for foot x 2 (JO2-0049-14) 

AC power cord (E30-0181-05) U.S.A. 
Fuse 

4A x 2 (FO5-4022-05) USA, x3 Europe 
6A x 2 (FO5-6021-05) USA, x3 Europe 


Styren foam cushion (R) 
(H10-1447-02) 


Protection cover 
(H20-0439-04) 
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PARTS LIST 


ss Re- = 
CAPACITOR COIL/TRIMMER/VARIABLE CAPACITOR 


C90 0186-05 Ceramic 0.001nF 3kWV Choke coil , 3uH 

c90 0187.05 Ceramic 0.0047uF 1.4kWV Choke coil (Final) 

C90 0185 05 Ceramic 100pF 3kWV Choke coil, 470uH (for safety) 
C91 0017-05 Ceramic 390pF Final coil (A) 

C91 0016-05 Ceramic 3pF 3kWV Final coil (B) (28 MHz) 
CC45SL2H821J Ceramic 820pF +5% Ferri-inductor, 150uH 
CC45SL2H102J Ceramic 0.001pnpF +5% 
CC45SL2H681J Ceramic 680pF +5% 
CC45SL2H271J Ceramic 270pF +5% 
CC45SL2H101J Ceramic 100pF +5% 


L34-0561-05 


Trimmer (Neutralizing) 


Variable capacitor (A) (Final) 
Variable capacitor (B) (Loard) 


Ceramic 0.0047uF 1.4kKWV 
Ceramic 470pF AC150WV 
Ceramic O.0iuF +80%—20% 
Ceramic 0.001nF +100%—O0% 
Electrolytic 100uF 500WV 
Electrolytic 100uF 500WV 
Electrolytic 22uF 450WV 
Ceramic 47pF +5% 


C90-0187-05 
C90-0300-05 
CK45F1H103Z 
CK45E2H103P 
C90-0327-05 
C90-0327-05 
C90-0326-05 
CC45CH2H470J5 


Coil (Parastic suppressor) 


CC45SL2H221J  |Ceramic 220pF  S500WV 

CK45F1H103Z Ceramic 0.01nF +80%—20% 

CK45D1H102M [Ceramic 0.001nF +20% 

CK45F1H103Z Ceramic 0.001nF +80%—20% 

€90-0172-05 Cordmic -” 12pk oie SkV Rial soe 
Speaker grille cloth 


0.01yF +80%—20% 


Coupling x 2 (Baklite) 
Rubber cap x 3 (Opening for adjustment) 
Front glass 

Front glass (Indicating plate) 
Front glass (Main dial) 

Dial scale (Sub-dial) 

Dial scale (A) (Out side) 

Dial scale (B) (Inside) 
Pointer (PLATE knob) 

Pilot lamp x 3 12V,40 mA 
Meter 


RD14BY2E102J 
RD14BY2E332J 
RCOS5GF2H101J 

RCOSGF2H474J - 


RCO5GF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 


ake, aaa Model name plate (KENWOOD) 
as Pe TS Voltage indication sticker 120/220V 
Caution sticker (high voltage) 


Fixed ch. sticker 


SEMICONDUCTOR/TUBE 
DC terminal indicating sticker 


IN6O 
VO6E 


Diode 
Diode 


V11-0051-05 
V11-0285-05 


Operating manual 
aution card (Transmitter section) 
aution card (Source voltage) 

aution sticker (Source voltage) 


V40-0150-00 Final tube S2001A 


POTENTIOMETER 


10kQ (C), RF-PRO with switch (S10) 
10kQ (B), RF-VOLT, BIAS 

10kQ (A), AF, 10k (B) RF-GAIN 
10k2 (A) MIC, 10k (B) CAR 

5kQ (B) RIT, 10kQ (F) IF-SHIFT 


RO1-3028-05 
RO3-3050-05 
RO8-3012-15 


Sprocket x 2 
Chain ass'y 
Shaft (A) (LOAD) 

Band shaft 

Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢ — 6¢) 
Shaft joint (6¢ — 3¢) 
Shaft coupling (DRIVE) 
Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 
Switch stopper 

Vernier mechanism ass'y 
Fan ass'y 


SWITCH 


Rotary switch METER SW 
Rotary switch FIX CH 
Rotary switch BAND SW 
Rotary switch FINAL 
Rotary switch FUNCTION 
Rotary switch MODE 
Push switch RIT, ATT, DH 
Paddle switch STBY, VOX, NB, MON 
Paddle switch AGC 

See-saw switch POWER, HEATER 


Slide switch SG, XVTR 
Rocker switch (Power source selectior 


S40-2077-05 
$44-2020-05 
S44-2015-05 
$59-2020-05 
$31-2007-05 
$59-2017-05 


D32-0075-04 
D40-0204-04 
D40-0206-05 


US socket 
9PMT socket 
3P plug (Power source) 


E01-0801-05 
E01-0903-05 
E03-0301-15 
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PARTS LIST 


£04-0102-05 M type receptacle ! J21-1144-04 Speaker retainer 
EO5-0901-05 9PMT plug J21-1148-04 Variable capacitor stopper 


£06-0403-05 4P Miceophone socket J21-1151-04 Terminal plate stopper 

_4P Microphone jack “| J21-1202-04 _—'| Speakerretainerass'y 
2P plug socket x 2 J21-1425-04 Retainer 

12P plug socket J21-1494-04 Meter stopper 

12P plug J21-1495-04 Lamp stopper 

Connector socket (for transverter) Rotary switch stopper 

2P plug socket x 3 Final coil stopper x 2 

US jack (External speaker) RF PC board stopper 


3P phone jack (Key) VFO fittings 


US jack (RTTY) Shaft holder x 2 
US jack (2P with SW) Ring spacer (Microphone) 


Phone plug (SP) Hexagonal boss (AF) x 4 
Hexagonal boxx x 8 (Push switch) 


E08-0204-05 
E08-1202-05 
E08-1207-05 
E08-1208-05 
E09-0204-05 
E11-0003-15 
£11-0005-15 
E11-0014-05 
E11-0034-25 
E£12-0001-05 


J21-1504-14 
J31-0141-04 
J32-0074-04 
J32-0218-04 


E13-0101-05 1P jack x 3 

E£13-0205-05 2P jack J32-0220-04 Hexagonal boss x 2 (Final) 
E14-0101-05 1P plug x 6 J32-0222-04 Boss for dial scale (A) 
E14-0801-05 US plug J32-0223-14 Boss for dial scale (B) 


Round boss 
Knob bushing x 3 
Cord bushing 
Free up belt 

Vinyl tie x 12 


J32-1030-14 
J41-0020-04 


5P terminal plate 
10P terminal plate 
Lug plate 


£20-0512-05 
E20-1003-05 
E22-0207-05 
E23-0014-04 
E23-0056-05 
E23-0093-05 
E30-0181-05 
E31-0037-05 
E31-0038-05 
E31-0039-05 
E33-0084-00 
E33-0085-00 
E33-0097-00 
E£33-0098-00 
E90-0004-15 


Acme terminal 


Terminal 

Teminal (mini connector) 
AC power cord 

3P connector with lead (FSK switching) 
3P connector with coaxial cable 
Counter cable 

Wire kit 

Wire kit 

Wire kit 

Wire kit 

Plate cap x 2. 


Handle 
Knob FIX, CH 
Knob x 3 DRIVE, FUNCTION, COMP LEVEL 
Knob x 2 CAR, RF GAIN 

Knob x 4 LOAD, RIT, MIC, AF GAIN 
Knob METER 

Knob PLATE 

Knob MAIN 

Knob BAND, MODE 

Knob VOX, ANTI VOX, DELAY 
Knob IF SHIFT 


KO1-0049-15 
K21-0266-04 
K21-0267-04 
K21-0268-04 
K21-0269-04 
K21-0279-04 
K21-0315-04 
K21-0709-03 
K23-0239-04 
K23-0240-04 
K23-0241-14 


Fuse (4A) x 2 


FO5-4022-05 


Fuse (4A) x 3 K29-0166-04 Knob (Push) x 3 DH, RF ATT, RIT 
FO5-6021-05 Fuse (6A) x 2 K29-0269-04 Knob (Calibration) 
Fuse (6A) x 3 


Power transformer 
Choke coil (Low frequency) 


LO1-1056-05 
L15-0002-15 


Fan 
Shield plate (Relay) 

Shield plate (Final) 

Final box 

Final cover 

Shading plate 

Shading plate (small) x 2 

Protecting plate (for DC-DC converter) 


FO9-0041-05 
F10-0402-04 
F10-0412-14 
F11-0243-23 
F11-0244-03 
F15-0205-04 
F15-0601-04 
F19-0133-14 


$51-4017-15 ANT relay 


Speaker 
Motor 


T03-0027-15 
T40-0022-05 


VFO unit 
Rectifier unit 
HV unit 
Relay unit 
Coil: pack unit 
RF unit 


Spring (for earth) 
Cushion (Relay) 
Cushion 


GO1-0801-04 
G11-0008-04 
G11-0053-04 


Carton case (Inside) 


HO1-1608-24 


HO3-0545-24 Carton case (Outside) IF unit 
HO3-1603-14 Carton case (Outside) AF-AVR unit 
H10-1276-04 Cushion X50-1350-00 FIX-VOX 
H10-1446-02 | Styrene foam cushion (F) X52-0005-01 Marker unit 
H10-1447-02 Styrene foam cushion (R) X54-1180-00 Indicator unit 
H20-0439-04 Protection cover X54-1190-00 VOX-VR unit 
X56-1200-00 FINAL unit 


H25-0029-04 
H25-0120-04 


Polyetylene bag 


Polyetylene bag CAR ass’y unit 


PLL ass’'y unit 


X60- 1000-00 
X60- 1010-00 


Leg (Small) x 4 
Leg (Large) x 6 
Fuse holder 
Switch stopper 
Diode holder x 4 
Lead holder 

Fitting for handle x 2 
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PARTS LIST 


lS 
Description Rs: 
p marks J21-0895-03 VFO variable capacitor stopper 
J25-1505-13 VFO stopper 
CAPACITOR 


VFO (X40-1110-00) 


Ceramic —47pF—_+5% HV_(X43-111:0-00) ome 


Ceramic 15pF +5% 
Parts No. Description 
marks) 


Ceramic 7pF +5% 
CAPACITOR 


Ceramic 47pF +5% 
CK45E2H103P | Ceramic 0.01uF +100%-0% | | 


Ceramic 22pF +5% 
Carbon 100k2 +5% 1/2W 


| CC45PG1H470J—_|- 
CC45LG1H150J 
CC45SG1HO70J 
CC45LG1H470J 
CC45LG1H220J 
CM93F2A151J 
CC45CH1HO30D 
CK45F1H223Z 


Mica 150pF +5% 
Ceramic 3pF +0.5pF 
Ceramic 0.022uF +80%—20% 


CK45F1H473Z Ceramic 0.047pyF +80%— 20% RCOS5GF2H104J 
CK45F1H223Z Ceramic 0.022uF +80%—20% PD14BY2H684J Carbon 680k2 +5% 1/2W 
Ceramic 33pF +5% RCO5GF2H563J Carbon 56kQ +5% 1/2W 


CC45SL1H330J 
CC45SL1HO50D 


CC45SL1H100D 
CC45SL1HO50D 
CK45F1H103Z 
CK45F1H473Z 
CC45CG1H100D 


Carbon 12kQ +5% 1/2W 


RCOS5SGF2H123J 


Ceramic 5pF +0.5pF 
Ceramic 10pF +0:5pF 
Ceramic 5pF +0.5pF 
Ceramic O.01pF +80%—20% 
Ceramic 0.047uF +80% —20% 
Ceramic 1OpF +0.5pF 


Eo £23-0047-04 Terminal (square) x 6 


RELAY (X43-1190-00) 


Frerve J rome] taeten | ti 


Carbon 1MQ +5% 1/4W 


PD14BY2E105J 


PD14BY2E101J Carbon 1002 +5% 1/4W 
PD14BY2E105J Carbon 1MQ +5% 1/4W 
PD14BY2E331J Carbon 3302 +5% 1/4W CAPACITOR 
PD14BY2E333J Carbon 33k2 +5% 1/4W 
PD14BY2E473J Carbon 47k2 +5% 1/4W C12 ep aehindiee eed sage Hie . 
PD14BY2E102J Carbon 1k2 +5%  1/4W Apel 
CK45F1H103Z Ceramic 0.01nF +80%—20% 


Carbon 
* Mylar O.1uF  +10% 


SEMICONDUCTOR 


3SK22(Y) 
FET 2SK19(Y) 
2SC460(B) 


CQ92M1H104K 


PRs RS14AB3D221J | Metal film 2202 +5%  2W z.. 


SEMICONDUCTOR 


V11-0418-05 Zener diode BZ-052 Lee 


$51-4031-05 
E40-1413-05 


E40-0613-05 


PD14BY2E101J 


VO9-0020-05 
vog9-0011-05 
V03-0079-05 


Diode $D111 
IN6O 


V11-0053-05 
V11-0051-05 


Relay 
Mini connector 


Mini connector 


COIL/VC/TRIMMER 


Oscillator coil 

Ferri inductor 1 mH 
Ferri inductor 22H 
Ferri inductor 1 mH 


L32-0098-05 
L40-1021-03 
L40-2201-03 
L40-1021-03 


RECTIFIER (X43-1090-02) 


Bae Re- 
CAPACITOR 


CEO2W2C330 Electrolytic 33uF 160WV 
CK45E2H103P Ceramic 0.01pF +100%—0% 


Variable capacitor (Small size) 
Ceramic trimmer 


CO03-0001-05 
CO5-0013-15 


VFO Case 


A01-0169-23 


B42-0010-04 Indication tape 


C01-0169-05 Variable capacitor 


RCO5GF2H474J Carbon 410k2 


D22-0011-05 Shaft coupling RS14AB3D471J Metal film 4702  +5% 2W 
D40-0205-05 Dial mechanism RCO5GF2H102J Carbon 1kQ +5% 1/2W 
RCO5GF2H104J Carbon 100k2 +5% 1/2W 


Carbon 100k2 


SEMiCONDUCTOR 


Diode Vvo8J 
Diode VO6E 
Diode VO3C 


PD14CY2E104J 


2P plug socket 
1P pin jack 
Lug plate 
Terminal x 5 


E08-0204-05 
E13-0101-05 
E22-0207-05 
E23-002 1-04 


V11-0282-05 
V11-0285-05 
V11-0290-05 


tec £23-0047-04 


VFOcover 
VFO shield plate 
VFO box 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


Terminal (square) x 17 


GO3-0009-04 Spring 
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PARTS LIST 


L34-0556-05 
L34-0557-05 


COIL PACK (X44-1140-00) 


« OPS an eal 
a marks 
CAPACITOR 


CC45RH1H560J Ceramic 56pF +5% 
CC45RH1H470J Ceramic 47pF +5% 
CC45RH1H560J5 Ceramic 56pF +5% 
CC45RH1H470J5 Ceramic 47pF +5% 
CC45RH2H560J Ceramic 56pF +5% 
CC45RH2H390J5 Ceramic 39pF +5% 
CC45RH2H330J5 Ceramic 33pF +5% 
CC45RH1H151JTD | Ceramic 150pF +5% 
CC45RH1H101JTD | Ceramic 100pF +5% 
CC45SL1H561JTD | Ceramic 560pF +5% 
CK45F1H103Z Ceramic 0.01pF +80%—20% 
CC45RH1H220J Ceramic 22pF +5% 
CC45RH1H221JTD | Ceramic 220pF +5% 
CC45RH1H101JTD | Ceramic 100pF +5% 
CC45SL1H561JTD | Ceramic 560pF +5% 
CC45RH1H330J Ceramic 33pF +5% 
CC45RH1H390J Ceramic 39pF +5% 
CQ92M1H102J Ceramic 


fd hes Re- 
Description 


Tuning coil at DRIVE 
Tuning coil 28 


Ferri-indicator 


L40-4711-03 
L34-0558-05 
L34-0559-05 


Trap coil 
Trap coil 


Variable capacitor 


C01-0127-15 


Sprocket x 3 
Sprocket x 3 
Chain ass‘y 


Shaft 


D13-0032-03 
D13-0055-04 
D16-0021-04 


D21-0412-14 


Lug (ground) 
Terminal (square) 

Mini connector x 2 
Connector x 3 


Shield plate x 2 


VC stopper x 2 


Ceramic 
Ceramic 120pF +5% 

Ceramic 33pF +5% 

Ceramic 560pF +5% 

Ceramic 0.01pF +100%—O0% 
Ceramic 10pF +0.5pF 
Ceramic + 100% —0% 


CC45RH1H101JTD 
CC45RH2H121JTD 
CC45RH2H330J 
CC45SL1H561JTD 
CK45E2H103P 
CC45SL1H100D 
CK24E2H103P - 


Rotary wafer ass'y 


RF (X44-1150-00) 


pe | me 


CAPACITOR 


Ceramic 33pF +5% 
Ceramic 0.0inpF +80%—20% 
Ceramic  0.047uF +10% 
Ceramic 0.0inF +20% 
Ceramic 0.001npF +20% 
Ceramic 0.0047 uF +10% 
Ceramic 150pF +5% 


Ceramic 33pF +5% 
Ceramic 0.01pF +80%—20% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 39pF +5% 
Ceramic 5pF +5% 


CC45RH1H330J 
') CK45F1H103Z 

CC45RH1H390J 
CC45RH1H390J 
CC45HH1H390J 
CC45RH1H390J 
CC45RH2H390J 
CC45RH1HO50D 


CC45SL1H330J 
CK45F1H103Z 
C90-0262-05 
CK45F1H103Z 
CK45K1H102M 
C90-0262-05 
CC45SL2H151J 


PD14CY12E103J CQ93M2A473K Mylar 0.047uF +10% 
PD14CY2E102J C91-0022-05 Ceramic 0.001nF +5% 
PD14CY2E223J 

PD14CY2E102J C90-0262-05 Ceramic  0.047uF +10% 
PD14CY2E820J CK45E2H103P Ceramic O0.01uF +100%—0% 
PD14CY2E472J CK45F1H1032 Ceramic O0.01nF +80%—20% 
PD14CY12E392J COQ93M2A473K Mylar 0.047uF +10% 


Ceramic 0.0ipF -+100%—0% 
Ceramic 0.047nF +10% 
Ceramic O.0inpF +80%—20% 


CK45E2H103P 
C90-0262-05 
CK45F1H103Z 


L34-0545-05 
L34-0548-05 
L34-0549-05 
L34-0550-05 
L34-0545-05 


Tuning coil 
Tuning coil 1.9 
Tuning coil 3.5 
Tuning coil 7 MIX 
Tuning coil 14 


Ceramic 0.047nF +10% 
Ceramic 10pF +0.5pF 
Ceramic 0.0inpF +80%—20% 


C90-0162-05 
CC45SL1H100D 
CK45F1H103Z 


-0546- Tining'colt™ 21 
sf se ‘ te a < CC45RH1H120J |Ceramic 12pF  +5% 
Beincasase hing eat Meal CC45RH1H390J |Ceramic 39pF  +5% 
134-0545-05 Tuning coil ~WWV CK45F1H103Z ois O.0inpF +80%—20% 

C90-0262-05 Ceramic 0.047uF +10% 


L34-0543-05 Tuni il 3.5 
3 uning co! CK45F1H103Z Ceramic O.01nF +80%—20% 


L34-0544-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0552-15 
L34-0553-05 
L34-0554-05 
L34-0555-05 


Ceramic 0.047nF +10% 
Ceramic 0.001unF +20% 
Ceramic O.0ipF +80%—20% 
Mylar 0.22uF +20% 
Ceramic O.0inF +20% 
Ceramic 0.047uF +10% 


C90-0262-05 
CK45D1H102M 
CK45F1H103Z 
CQ93M2A224M 
CK45D1H102M 
C90-0262-05 


50WV 


CEO4W1HO10(RL) |Electrolytic 1uF 
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A eer — 
CEO4W1HR47(RL) | Electrolytic 0.47uF SEMICONDUCTOR 


C90-0262-05 Ceramic 0.047 uF eth VO9-0057-05 3SK41(L) 
CK45E2H103P Ceramic 0.01yF + 100% — 0% VO09-0036-05 cna 3SK35(G R) 
VO9-0057-05 EE 3SK41(L) 
CKA5FTH103Z., oy) | Ceramicyg (0.04 aT SO% = 20% V03-0123-05 Transistor 2SC733(Y) 
Co00 0208 Ceramitym gOS Tet y = 10% V03-0450-05 Transistor 2SC1515(K) 
CC45SL1H220J | Ceramic 22pF  +5% 09-0677-05 FET 3S8K41(L) 
CC45SL1H150J Ceramic 15pF +5% 
CK45F1H103Z Ceramic 0.01inF +80%—20% V11-0240-05 Zener diode Wz-090 
'CK45E2H103P Ceramic 0.01inF +100%—0% V11-0219-05 Diode VO6B 
V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 1S1555 
PD14CY2E101J Carbon 1002 V11-0414-05 miode 1$2588 
PD14CY2E104J | Carbon 100k? eae nae teaeee 
PD14CY2E471J Carbon 4702 +5% 1/4W V11-0250-05 Zener diode WZ-090 
PD14CY2E822J Carbon 8.2kQ2 +5% 1/4W ” V11-0219-05 Diode VO6B 
PD14CY2E682J Carbon 6.8k2 +5% 1/4W 
PD14CY2E333J Carbon 33k2 +5% 1/4W .40-1511-03 Ferri-indicator 150uH 
PDI4CY2E104J) | Carbon 100k2 +5%  1/4W pete ye si indibetse TOE 
PD14CY2E820J | Carbon 822 +5% 1/4W aged ato samisoneeneel ROG 
RCO5GF2H680J Carbon 682 +5% 1/2W L33-0074-05 Heater GhokeiO 2200 
PD14CY2E563J Carbon 562 +5% 1/4W L40-4782-02 Ferri-indicator 0.47 nH 
RCO4GF2H823J Carbon 82kQ +5% 1/2W L40-1511-03 Ferri-indicator 150H 
RCO5GF2H392J Carbon 3.9k2 +5% 1/2W 
roeratea! |coney tah 8h seonrran |g 
s +5% : 
PD14CY2E393J Carbon (ussidl L34-0524-05 Transformer (wide range) 


Pv | V40- 0114-00 [Tapes 12674" OS ee [Tapes 12674" OS ee 


R92-0150-05 Short jamper x 2 


Carbon 3.9k2 +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
56022 


PD14CY2E392J 
PD14CY2E472J5 
PD14CY2E561J 


Carbon 


Carbon 33k2 +5% 1/4W 


PD14CY2E333J 


PD14CY2E123J Carbon 12kQ +5% 1/4W R92-0152-05 Short jamper 
PD14CY2E104J Carbon 100k2 +5% 1/4W 

PD14CY2E123J Carbon 12kQ +5% 1/4W E40-1026-05 Type U, Wafer pin 
PD14CY2E101J Carbon 1002 +5% 1/4W 


Tube socket 
Terminal (square) 
Connector 


E10-1902-05 
E23-0047-04 
E40-0406-05 


Carbon 2202 +5% 1/4W 
Carbon 39k2 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
Carbon 47k2 +5% 1/4W 
Carbon 2.2k2 +5% 1/4W 
Carbon 1.8k2 +5% 1/4W 
Carbon 1k2Q +5% 1/4W 
Carbon 1.8k2 +5% 1/4W 
Carbon 472 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
Carbon 1M2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 3302 


PD14CY2E221J5 
PD14CY2E393J 
PD14CY2E474J 
PD14CY2E473J 
PD14CY2E222J 
PD14CY2E182J 
PD14CY2E102J 
PD14CY2E182J 
PD14CY2E470J 
PD14CY2E474J 
PD14CY2E105J 
PD14CY2E103J 
PD14CY2E331J 


Shield case 


F11-0249-05 


IF (X48-1150-00) 


SS 
CAPACITOR 


CC45SL1H221J Ceramic 220pF +5% 
CC45SL1H100D Ceramic 10pF +0.5pF 
CC45SL1HO30C Ceramic 3pF +0.25pF 
CC45SL1H470J Ceramic 47pF +5% 
CK45F1H103Z Ceramic 0.01inF +80%—20% 
CEQ4W1C100 Electrolytic 10uF 16WV 
CK45F1H103Z Ceramic 0.01npF +80%—20% 


Carbon 10k2 
Carbon 270kK2 +5% 1/4W 
Carbon 10k? +5% 1/4W 
Carbon 2.2M2 +5% 1/2W 
Carbon 1002 +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 150kQ +5% 1/4W 
Carbon 180k2 +5% 1/4W 
Carbon 4702 


PD14CY2E103J 
PD14CY2E274J 
PD14CY2E103J 
RCO5GF2H225J 
PD14CY2E101J 
PD14CY2E104J 
PD14CY2E154J 
PD14CY2E184J 
PD14CY2E471J 


Ceramic 0.022uF 25WV 
Ceramic 0.01nF +80%—20% 
Ceramic 0.022uF 25WV 
Ceramic O.0ipF +80%—20% 
Ceramic 0.022uF 25WV 


C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 


Carbon 1002 
Carbon 4702 +5% 1/4W 


Carbon 2.2kQ +5% 1/4W 
Carbon 472 +5% 1/4W 


Carbon 470k2 +5% 1/2W 
Carbon 4702 


PD14CY2E101J 
PD14CY2E471J 


PD14CY2E222J 
PD14CY2E470J 


RCO5GF2H474J 
PD14BY2B470J 


Ceramic 0.022unF 25WV 
Ceramic 47pF +5% 
Ceramic 0.01nF +80%—20% 


C90-0254-05 
CC45SL1H470J 
CK45F1H103Z 
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Ref. No. Parts No. Description he Parts No. Description Re- 
marks marks 


C90-0254-05 Ceramic 0.022uF 25WV C100 CQ92M1H153K Mylar 0.015uF +10% 
CC45SL1H470J Ceramic 47pF +5% C101 CEO4W1E4R7(RL) | Electrolytic 4.7uF 25WV 
C102 C90-0162-05 Ceramic 0.0474F 25WV 
C103 CEO4W1A470(RL) | Electrolytic 47uF 10WV 
C104 CEO4W1HO10(RL) | Electrolytic 1uF 50WV 
C105 CEO4W1H3R3(RL) | Electrolytic 3.3uF 50WV 
C106 CEO4WE4R7(RL) Electrolytic 4.7uF 25WV 


Ceramic 0.01nF +80%—20%. 
Ceramic 0.047uF 25WV 
Ceramic 0.022uF 25WV 
Ceramic 10pF +0.5pF 


CL45F1J103Z 
€90-0262-05 
C90-0254-05 
CC45SL1H100D 


C90-0254-05 Ceramic 0.022uF 25 WV C107,108] CEO4W1HO10(RL) | Electrolytic 1F 5OWV 
CK45P1H102M Ceramic  0.001nF +20% C109 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
CC45SL1H101J Ceramic 100pF +5% C110 CK45F1H103Z Ceramic 0.01nF +80%—20% 
CK45F1H103Z Ceramic 0.01uF +80%—20% 


Ceramic 0.047u.F 25WV 
Ceramic 0.022uF 25WV 
Ceramic 0.01inF +80%—20% 
Ceramic 0.022uF 25WV 
Electrolytic 1uF 50WV 
Electrolytic 10uF 16WV 
Ceramic 0.047nF 25WV 


C90-0262-05 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CEO4W1HO10(RL) 
CEO4W1C100(RL) 
C90-0262-05 


C111 
C112~116 
C117 
C118 
C119,120 
C121 


C90-0254-05 Ceramic 0.022nF 25WV 


Ceramic 0.01inF +80%—20% 
Ceramic 1yF 50WV 
Ceramic 0.01npF +80%—20% 


Ceramic 0.001nF +20% 


CK45F1H103Z 
CEO4W1HO010 
CK45F1H103Z 


CK45D1H102M 


CK45F1H103Z Ceramic 0.01pF +80%—20% C122 

C90-0254-05 Ceramic 0.022uF 25WV C123 CO92M1H102K Mylar 0.001npF +10% 

CK45F1H103Z Ceramic 0.01nF +80%—20% C124 C90-0262-05 Ceramic 0.047nF +5% | 

CC45SL1HO30C Ceramic  3pF +0.25pF C125 CC45RH1H151J |Ceramic 150pF +5% 
C127 CC45PG1H151J Ceramic 150pF +5% 
C128 CC45SL1H100D | Ceramic  10pF +0.5pF 


Ceramic 0.22uF 25WV 


C90-0254-05 


C129 CC45SL1H220J Ceramic 22pF +5% 


CK45D1H102M Ceramic 0.001pF +20% 
CC45SL1H331J Ceramic 330pF +5% 

C90-0254-05 Ceramic 0.022uF 25WV C130,131} CQ92M1H103K Mylar 0.01nF +10% 
CK45F1H1032Z Ceramic 0.01nF +80%—20% C132 C90-0254-05 Ceramic 0.022uF 25WV 
CC45SL1HO10C Ceramic —1pF +0.2 5pF C133 CC45SL1H220J Ceramic 22pF +5% 
CC45SL1H470 Ceramic  47pF +5% C134 CC45SL1H1014J Ceramic 100pF +5% 
C90-0254-05 Ceramic 0.022uF 25WV C135 CEO4W1H010 Electrolytic 1uF 50WV 


CC45SL1H101J Ceramic 100pF +5% 


Electrolytic 47uF 4.7uF 
Ceramic 0.01nF +80%—20% 
Ceramic 0.022uF 25WV 


CEO4W1E4R7 
CK45F1H103Z 
C90-0254-05 


C138 
C139 
C140 


Ceramic 10pF +0.5pF 
Electrolytic 10uF 16WV 


CC45SL1H100D 
CEO4W1C100 


CQ92M1H103K =| Mylar O.01nF +10% 
CEO4W1C010 Electrolytic 1yF 5OWV C141 CEO4W1C470 Electrolytic 47uF 16WV 
CK45D1H102M Ceramic 0.001nF +20% | C142 CC45SL1H470J Ceramic 47pF +5% 
CEO4W1C330 Electrolytic 33uF  16WV 
€90-0254-05 Ceramic 0.0224F  25WV C144 —- | CEO4W1H010 Electrolytic 14F 50WV 
CC45SL1H470J | Ceramic 47pF = 5% C145 |CC45CH1H680J {Ceramic 68pF _ +5% 

C146 = | CK45F1H103Z Ceramic  0.001uF +80%—20% 


CC45SL1H221J Ceramic 220pF +5% 


Ceramic 10pF +0.5pF 
0.047uF +80%—20% 


CC45SL1H100D 
CK45F1H473 


C147 
C148 


Ceramic 0.022uF 25WV 


C90-0254-05 


CK45F1H103Z Ceramic 0.0inF +80%—20% RESISTOR 

CEO4W1H010 Electrolytic 1uF 50WV 

:CEO4W1HO10(RL) | Electrolytic 1pF 5OWV PD14CY2B102J =| Carbon 1k? +5% 1/8W 
CK45F1H1032 Ceramic 0:01 nF + 80% — 20% PD14CY2B472J Carbon 4.7kQ +5% 1/8W 


Carbon 1kQ +5% 1/8W.. 
Carbon 3.9k2 +5% — 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 47k +5% 1/8W 
Carbon 


PD14CY2B102J 
PD14CY2B392J 
PD14CY2B221J 
PD14CY2B473J 
PD14CY2B221J 


Ceramic 0:001u4F +20% 
Ceramic 47pF +5% 


CK45D1H102M 
CC45SL1H470J 


Ceramic 0.022uF 25WV 


C90-0254-05 


CK45F1H103Z Ceramic O0.01uF +80%—20% 
CC45UJ1H220J | Ceramic 22pF +5% PD14CY2B561J =| Carbon 
CK45F1H103z Ceramic 0.01uF +80%—20% PD14CY2B221J =| Carbon 
CC45SL1H101J | Ceramic  100pF  +5% 

C90-0245-05 Ceramic 0.047uF 25WV PD14CY2B392J — | Carbon 


Carbon 47kQ +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 3.9kQ +5% 1/8W 


PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B392J 


C90-0262-05 Ceramic 0.022uF 25WV 


Ceramic O.01lpF +80%—20% 


CK45F1H103Z 


CC45SL1HO50D Ceramic 5pF +0.5pF 

CC45SL1H101J Ceramic 100pF +5% PD14CY2B103J Carbon 10kQ +5% 1/8W 
CEO4W1H010 Electrolytic 1uF 50WV PD14CY2B123J Carbon 12kQ +5% 1/8W 
C91-0404-05 Electrolytic 330uF 10WV PD14CY2B473J Carbon 47k +5% 1/8W 


PD14CY2B102J Carbon 


CC45SL1H470J Ceramic 47pF +5% 


Carbon 
Carbon 


PD14CY2B101J 
PD14CY2B153J 


CEO04W1H010 Electrolytic 1pF 50WV 
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recne [romne | omeoton | etna] roreno. | estonia 
R24 


PD14CY2B122J Carbon 1.2k2 +5% 1/8W R91 PD14CY2B102J Carbon Tk2 +5% 1/8W 
PD14CY2B331J ‘Carbon 3302 +5% 1/8W 


R25 PD14CY2B152J Carbon =: 1.52 +5% 1/8W | R92 
PD14CY2B221J Carbon 2202 +5% 1/8W R93,94 |PD14CY2B223J Carbon 22k2 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W R95 PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B473J Carbon 47k2 +5% 1/8W R96 PD14CY2B102J Carbon 1k +5%  1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W R97 PD14CY2B183J Carbon 18k2 +5% 1/8W 
PD14CY2B101J Carbon 1002 R98 PD14CY2B153J ‘|ICarbon ~15k2 «= +5% ~=——-1/8W 
R99 PD14CY2B683J Carbon 68k2 +5% 1/8W 


R100 PD14CY2B223J 22k2 


;PD14CY2B103J 
‘PD14CY2B274J 
PD14CY2B471J 
-PD14CY2B101J 
PD14CY2B472J 
PD14CY2B682J 
PD14CY2B103J 


| 
jPD14CY2B102J 


PD14CY2B472J 
PD14CY2B102J 
PD14CY2B123J 


Carbon 10k2 
Carbon 270k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 
Carbon 6.8kQ +5% 1/8W 
Carbon 10k2  +5% 1/8W 
Carbon 1kQ +5% 1/8W 
‘Carbon 4.7kQ +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 12k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 


Carbon 1kQ +5% 1/8W 
\Carbon 2202 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 10kQ2 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
1kQ 
4702 


PD14CY2B102J 
PD14CY2B221J 
PD14CY2B331J 
PD14CY2B103J 
PD14CY2B332J 
PD14CY2B102J 
PD14CY2B471J 


R101 
|R102 
R103, 104; 


Carbon 12k2 +5% 1/8W 
Carbon 10kQ +5% 1/8W 


PD14CY2B123J 
PD14CY2B103J 


PD14CY2B221J i 
PD14CY2B333J Carbon 33k +5% 1/8W PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
PD14CY2B683J Carbon 68k22 +5% 1/8W PD14CY2B102J Carbon 1kQ +5% 1/8W 
PD14CY2B102J Carbon 1kQ +5% 1/8W PD14CY2B470J Carbon 4702 +5% 1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B333J Carbon 33ki? PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B472J Carbon 4.7kQ2 +5% 1/8W 
PD14CY2B103J Carbon 10kQ +5% 1/8W PD14CY2B104J Carbon 100k2. +5% 1/8W 
Carbon = 2.22 +5% 1/8W PD14CY2B223J Carbon 22kQ2 +5% 1/8W 


PD14CY2B222J 
PD14CY2B224J) 
PD14CY2B222J 
PD14CY2B154J 


5.6k2 


Carbon 220k2 +5% 1/8W PD14CY2B562J 


Carbon 2.2k29 +5% 1/8W 
Carbon 150kQ +5% 1/8W 


1kQ 


PD14CY2B102J 


PD14CY2B333J Carbon 33k +5% 1/8W PD14CY2B473J Carbon 47kQ +5% 1/8W 
PD14CY2B331J Carbon 3302 +5% 1/8W PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B152J Carbon 1.52 +5% 1/8W PD14CY2B562J Carbon 5.6kQ2 +5% 1/8W 
PD14CY2B104J Carbon 110k2 +5% 1/8W PD14CY2B392J Carbon 3.9k2 +5% 1/8W 
PD14CY2B273J Carbon 27k2 +5% 1/8W PD14CY2B102J Carbon 1kQ +5% 1/8W 
PD14CY2B223J Carbon 22k +5% 1/8W PD14CY2B332J Carbon 3.32 +5% 1/8W 

PD14CY2B101J Carbon 1002 +5% 1/8W 

PD14CY2B104J Carbon 100k2Q +5% 1/8W 


Carbon 1kQ 
Carbon ' Ok2 +5% 1/8W 


PD14CY2B102J 
PD14CY2B103J 
PD14CY2B224J 
PD14CY2B222J 


PD14CY2B474J 470kQ 


Carbon 220k2 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 


PD14CY2B331J Carbon 3302 +5% 1/8W 


RCOS5GFH225J Carbon 2.2MQ +5% 1/2W PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W PD14CY2B223J Carbon 22k2 +5% 1/8W 
PD14CY2B683J Carbon 68k2 +5% 1/8W PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B561J Carbon 5602 PD14CY2B104J Carbon 100k2 +5% 1/8W 


PD14CY2B101J 1002 


Carbon 4702 
Carbon 332 +5% 1/8W 


PD14CY2B471J 
PD14CY2B330J 


Carbon 1kQ +5% 1/8W 


PD14CY2B102J 


PD14CY2B221J Carbon 2202 +5% 1/8W PD14CY2B102J Carbon 1k2 +5% 1/8W 
PD14CY2B474J Carbon 470k2 +5% 1/8W PD14CY2B561J Carbon 5602 +5% 1/8W 
PD14CY2B274J Carbon 270kK2 +5% 1/8W PD14CY2B102J Carbon 1k2 +5% 1/8W 


Carbon 47k2 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 272 +5% 1/8W 


Carbon 8.2k2 +5% 1/8W 
Carbon 47kQ +5% 1/8W 


Carbon 472 +5% 1/8W 
470kQ 


Carbon 390k2 +5% 1/8W PD14CY2B472J 
Carbon 2202 +5% 1/8W 


1k 


PD14CY2B394J 
PD14CY2B221J 
PD14CY2B102J 


Carbon 


.150 |PD14CY2B270J 


‘Carbon 2.7k2 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 10k +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 22kQ +5% 1/8W 
Carbon 10082 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
-Carbon 5.62 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
150k2 


PD14CY2B273J 
PD14CY2B104J 
PD14CY2B103J 
PD14CY2B104J 
PD14CY2B223J 
PD14CY2B101J 
PD14CY2B102J 
PD14CY2B562J 
PD14CY2B103J 
PD14CY2B154J 


PD14CY2B470J 
PD14BY2E474J 


3SK35GR 
FET 2SK19(GR) 
Transistor 2SA495(Y) 
Transistor 2SC733(Y) 
2SK19(GR) 


VO9-0036-05 
VO9-0012-05 
V01-0027-05 
V03-0123-05 
VO9-0012-05 


Carbon 
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Male Re- 
No. D 
Pet no oad ; aa ‘alee i tat a sethie mars 


Q8~10 | VO3-0079-05 Transistor 2SC460(B) L34-0202-05 Oscillator coil 


Ceramic trimmer 


Transistor 2SC733(Y) C05-0030-05 


V03-0123-05 


V03-0079-05 Transistor 2SC460(B) C05-0048-05 Ceramic trimmer 
V09-0012-05 FET 2SK19(GR) C05-0009-05 Ceramic trimmer 
V03-0123-05 Transistor 2SC733(Y) C05-0030-05 Ceramic trimmer 
V03-0079-05 Transistor 2SC460(B) 

V09-0036-05 FET 3SK35(GR) L72-0038-05 Ceramic filter 
V03-0299-05 Transistor 2SC1000(GR) 

V03-0123-05 Transistor 2SC733(Y) sibs hes raibhs 


V03-0299-05 Transistor 2SC1000(GR) 


MISCELLANEOUS 


X1 L77-0499-05 NB filter 
X2 L77-0500-05 NB filter 


V03-0270-05 Transistor 2SC945(R) 
V03-0079-05 Transistor 2SC733(Y) 
V01-0037-05 Transistor 2SA495(Y) L71-0023-05 Crystal quartz filter SSB8.83MHz 
V03-0270-05 Transistor 2SC945(R) E23-0046-04 Terminal (square) 
V03-0123-05 Transistor 2SC733(Y) E23-0047-04 Terminal (square) x 5 
E40-0714-05 Mini-connector 
V11-0370-05 Diode 1S1587 E40-0512-05 Mini-connector 
E40-1714-05 Mini-connector 


V11-0051-05 Diode IN6O 

V21-0004-05 Varistor MV-13 E40-1414-05 Mini-connector 
V11-0051-05 Diode IN6O 

V11-0076-05 Diode 1S1555 J21-1499-04 PC board stopper (A) 
V11-0240-05 Zener diode WZ090 J21-1500-04 PC board stopper (B) 
V11-0076-05 Diode 1S1555 J21-0501-04 PC board stopper (C) 
V11-0370-05 Diode 1$1587 

V11-0051-05 Diode IN6O 

V11-0076-05 Diode 1S1555 AF-AVR (X49-1080-00) 


V11-0051-05 Diode IN6O 


[pain |g remedies a 


V11-0240-05 Zener diode WZ090 

Bares epee fae eins 4 EMRSS ieee TRE ani caracironpearGney step. | 

V11-0370-05 Diode 1$1587 : CREAS ION 

V11-0076-05 Diode {$1555 CEO4W1C221 Electrolytic 220uF 16WV 
CK45B1H471K Ceramic 470pF +10% 

R12-3025-05 Fixed resistor 10k i CQ92M1H273K Mylar 0.027nF +10% 

R12-7013-05 Semi-fixed resistor 500k CEO4W1E4R7 Electrolytic 4.7uF 25WV 

R12-1012-05 Semi-fixed resistor 1kQ CQ92M1H273K Mylar 0.027nF +10% 

R12-4015-05 Semi-fixed resistor 50k2 CQ92M1H473K Mylar 0.047pF +10% 

R12-0401-05 Semi-fixed resistor 1000 CEO4W1C100 Electrolytic 10uF 16WV 

R12-0045-05 Semi-fixed resistor 1002 

R12-3025-05 Semi-fixed resistor 10k2 CEO4W1HR47 Electrolytic 0.47uF 5OWV 
CEO3W1C100 Electrolytic 10uF 16WV 

EA0=15 41-08 per inductor CK45F1H103Z Ceramic 0.01nF +80%—20% 

pac? 1-03 cera CO92M1H104K —| Mylar O.1pF  +10% 

LaGeI 518-03 Ferrtinducton CEO4W1HO10 Electrolytic 1nF 5OWV 

L40-1511-03 Rogtinductor CC45SLH101J Ceramic 100pF +5% 


A a) Feet CK45F1H103Z Ceramic 0.01nF +80%—20% 


L40-1021-03 Ferri inductor 
ee ee at CEO4W1H010 Electrolytic 1uF SOWV 
i CQ92M1H472K | Mylar 0.0047pF +10% 
L40-6825-04 Ferri inductor ; 
Soros ated wee CEO4W1C100 Electrolytic 10uF § 16WV 
CEO4W0J101 Electrolytic 100uF  6.3WV 
fom. CC45SL1H470J  |Ceramic 47pF  +5% 
Fac seres ait Ee CQ92M1H473K | Mylar 0.047uF +10% 
ere TuAeesll CEO4W1A470 Electrolytic 47F — 10WV 
L34-0538-05 eyes CC45SL1H101J Ceramic 100pF +5% 
L34-0353-05 Tunnaicoe CEO4W1C221 Electrolytic 220uF 16WV 
ek CK45F1H103Z Ceramic 0.01pF +80%—20% 
L34-0536-05 Tuning coil 
praue bi ie CEO4W2HR47 Electrolytic 0.47uF +10% 
CQ92M1H473K ‘| Mylar 0.047uF +10% 


L34-0567-05 Tuning coil CK45B1H331K Ceramic 330pF +10% 


RESISTOR 


PD14CY2E103J |Carbon 10k2 +5% 1/4W 
R3 PD14CY2E473U _|Carbon 47k +5% ~—-1/4W 
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Tuning coil 
Tuning coil 
Tuning coil 


L34-0539-05 
L34-0540-05 
L34-0539-05 


PARTS LIST 


eM Re- ee 
rae reine | porene. | omiin | ais 


R4 


PD14CY2E221J | Carbon 2202 +5% 1/4W FO1-0242-04 IC heat sink 

PD14CY2E562J | Carbon 5.6k2 +5% 1/4W 

PD14CY2E472J Carbon 4.7k2 +5% 1/4W 
PD14CY2E103J Carbon 10k2 +5% 1/4W FIX-VOX (X50- 1350-00) 

PD14CY2E332J ‘Carbon 3.3k2 +5% 1/4W 


Carbon 1.82 


4CY 


CC45CH1H220J5 Ceramic 22pF +5% 


Carbon 10k2 +5% 1/4W 


PD14CY2E103J 


PD14CY2E102J | Carbon 1k2  +5% 1/4W 
PD 14CY2E332J Carbon 3.3k2 +5% 1/4W CK45F1H1032 Ceramic O.01npF +80%—20% 
PD14CY2E103J | Carbon 10k2 +5% 1/4W cé6 CC45CH1H270J |Ceramic 27pF  +5% 
PD14CY2E223J | Carbon 22k2 +5% 1/4W C7 CK45F1H103Z Ceramic 0.01nF +80%—20% 
PD14CY2E562J | Carbon 5.6k2 +5% 1/4W c8 CC45CH1H330J | Ceramic 33pF  +5% 
PD14CY2E273J | Carbon 27k2 +5% 1/4W cg CC45CH1H680J | Ceramic 68pF +5% 
PD14CY2E392J) | Carbon 3.9k2 +5% 1/4W C10 CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E222) | Carbon 2.2k2 +5% 1/4W c11 CC45CH1HO50D | Ceramic 5pF +0.5pF 
PD14CY2E221J | Carbon 2209 C12 CC45CH1HO70D_ | Ceramic —7pF +0.5pF 

C13.14 | CC45CH1H120J | Ceramic 12pF +5% 
PD14CY2E222) | Carbon 2.2k® C15 CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E821J | Carbon 8202 +5% 1/4W 16,17 | CK45F1H103zZ Ceramic 0.01nF +80%—20% 
PC14CY2E471J | Carbon 47082 +5% 1/4W c18 CEO4W1HO010 Electrolytic 1uF 5OWV 
PC14CY2E682J Carbon 6.8k2 +5% 1/4W C19 CK45B1H331K Ceramic 330pF +10% 
PCIACYZEGTaeerbon,  47kUagE ES %) |) WA C20 CEO4W1H3R3 Electrolytic 3.3uF | 50WV 
PC14CY2E102J | Carbon 1k?  +5% 1/4W 
PC14CY2E392J | Carbon 3.9k2 +5% 1/4W ie L noatenarzkun thier BME LIS os, 
PC14CY2E471J | Carbon 4702 +5% 1/4W an OES be | Aes ee 
PC14CY2E222J =| Carbon 2.2kS} C23 CEO4W1H3R3 Electrolytic 3.3uF | 5O0WV 

C24 CK45F1H103Z Ceramic 0.01nF +80%—20% 
PC14CY2E212J | Carbon 2.7k0 C25 CEO4W1HR47 Electrolytic 0.47uF S5OWV 
PC14CY2E222) | Carbon 2.20 = +5% —1/4W C26 CEO4W1C221(RL) | Electrolytic 220uF 16WV 
PCI4CY2E821J | Carbon 8202 45% —1/4W C27 CEO4W1C101 Electrolytic 100uF  16WV 
PC14CY2E471J | Carbon 4702 +5%  1/4W C28 CEO4W0J470 Electrolytic 47uF  6.3WV 
PCI4CY2E331J | Carbon 3302 145%  —1/4W c29 CK45F1H223Z Ceramic 0.022uF +80%—20% 
PC14CY2E683J | Carbon 68k? +5% = 1/AW C30 CEO4W1H3R3 Electrolytic 3.3nF  SOWV 
PC14CY2E103) | Carbon 10k2 +5% 1/4W 
RS14AB3A680J | Metal film 680 = +5% = 1W C31 CO92M1H472K =| Ceramic ~§=—0.01uF_ = + 80% — 20% 
PD14CY2E224) | Carbon 220k +5%  1/4W ae CHONG Seton ant 
PD14CY2E820J | Carbon 820) C33 CEO4WIC100(RL) | Electrolytic 10uF  16WV 

€34~37|CQ92M1H123K | Mylar 0.012uF +10% 
PD14CY2E332J | Carbon 3.3k2 45% = 1/4W 38 CK45F1H223Z Ceramic  0.022uF +80%—20% 


BDIAGNZEAI2)) | | Carbone - 4fk, Say SWANN c39 CK45F1H473Z | Ceramic ~—0.047uF_ +80%—20% 
PD14CY2E223) | Carbon 22k +5%  1/4W Tata hes 
PD14CY2E103J | Carbon 10k +5%  1/4W HNO Zaid Cenaeb ies LAGOA REN OOD Sale 
PDI4CY2E563) | Carbon 56k2 +5% 1/4W 

+ 
PDIACYZE472)'* } Carbon « 4K ny ABs DAN PD14CY2E473J | Carbon 47k2 +5%  1/4W 


Carbon 1kQ +5% 1/4W 
Carbon 100k2. +5% 1/4W 


PD14CY2E102J 
PD14CY2E104J 


SEMICONDUCTOR 


V03-0299-05 Transistor 2SC1000(GR) 
NAR Bal es a eeave PD14CY2E101J | Carbon 10022 
V03-0099-05 Transistor 2SC372 
PD14CY2E333J |Carbon 33k2 +5% 1/4W 


Transistor 2SA496 


Carbon 472 +5% /4W 
Carbon 1002 +5% 1/4W 
Carbon —1k82 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 4.702 +5% 1/4W 
Carbon 47k +5% 1/4W 
Carbon 56k2 +5% 1/4W 
Carbon 330k2 +5% 1/4W 
Carbon 1k +5% 1/4W 


V11-0113-05 

PD14CY2E473J 
PD14CY2E101J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E472J 
PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 


PD14CY2E102J 


Diode 1$1555 
Diode 1N60 
Zener diode WZ-061 


POTENTIOMETER/COIL 


Semi-fixed resistor 50k22 
Semi-fixed resistor 10k 
Semi-fixed resistor 47kQ 
Semi-fixed resistor 5002 


V11-0076-05 
V11-0051-05 
V11-0243-05 


R12-4020-05 
R12-3036-05 
R12-3004-05 
R12-0042-05 


Carbon 5.6k2 +5% 1/4W 
Carbon 68k2 +5% 1/4W 
Carbon 2.2k{2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 15kQ 
Carbon 4.7kQ 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


Ferri inductor 3.3uH 


L40-3391-03 


Mini-connector 
Mini-connector 


E40-0613-05 
E40-1113-05 
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PARTS LIST 


sole Re- 


Carbon 1kQ +5% 1/4W CC45CH1H151J Ceramic 150pF +5% 

Carbon 4.7kQ +5% 1/4W > CC45CH1H101J Ceramic 100pF +5% 

Carbon 4702 CC45CH1H330J Ceramic 33pF +5% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 
CC45CH1H390J Ceramic 39pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CC45SL1H101J Ceramic 100pF +5% 
CC45SL1H221K Ceramic 220pF +10% 


fe 


PD14CY2E102J 
PD14CY2E472J 
PD14CY2E471J 


Carbon 4.72 +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 10kQ +5% 1/4W 
Carbon 4702 +5% 1/4W 
Carbon 100k22 +5% 1/4W 
Carbon 22k2  +5% 1/4W 
Carbon 330k2 +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
270kQ 


PD14CY2E4R7J 
PD14CY2E472J 
PD14CY2E103J 
PD14CY2E471J 
PD14CY2E104J 
PD14CY2E223J 
PD14CY2E334J 
PD14CY2E472J 
PD14CY2E474J 
PD14CY2E274J 


Ceramic 47pF +10% 
Ceramic 5pF +0.5pF 

Ceramic 0.047uF +80%—20% 
47pF +5% 


CC94SL1H470K 
CC94SL2HO50D 
CK45F1H473Z 


CC45CH1H470J5 


Ceramic 


Carbon 


47kQ 
Carbon 10k2 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 47kQ +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 220kK2 +5% 1/4W 
Carbon MQ +5% 1/4W 
4.7kQ 


PD14CY2E473J 
PD14CY2E103J 
PD14CY2E101J 
PD14CY2E473J 
PD14CY2E472J 
PD14CY2E224J 
PD14CY2E105J 
PD14CY2E472J 


Carbon 22k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 1MQ +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 10kQ2 +5% 1/4W 
Carbon 120k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 10k +5% 1/4W 


PD14CY2E223J 
PD14CY2E102J 
PD14CY2E105J 
PD14CY2E104J 
PD14CY2E103J 
PD14CY2E124J 
PD14CY2E103J 
PD14CY2E103J 


SEMICONDUCTOR 
2SC373 


SEMICONDUCTOR 


FET 2SK19(GR) 
Transistor 2SC460(B) 
Transistor 2SC733(Y) 
Transistor SA562(Y) 

Transistor 2SC733(Y) 
Transistor 2SA562(Y) 
Transistor 2SC733(Y) 
Transistor 2SC735(Y) 


Transistor 


V03-0042-05 


VO9-0012-05 
V03-0079-05 
V03-0123-05 
V01-0032-05 
V03-0123-05 
V01-0032-05 
VO3-0123-05 
V03-0241-05 


Diode IN6O 


V11-0051-05 


Ferri inductor 


L40-1235-05 


Ceramic trimmer 50pF 


C05-0029-05 


CRYSTAL QUARTZ 
V'11-0370-05 Diode 1$1587 
V11-0293-05 Vari-cap diode 1$1658-3 L77-0009-05 Crystal quartz Ee 


Diode 1$1555 
Diode 1N60 
Diode 1S1555 
Diode 1N60 
Zener diode WZ-13 
Diode 1S1555 
Zener diode WZ-061 
Diode 181555 


V11-0076-05 
V11-0051-05 
V11-0076-05 
V11-0051-05 
V11-0297-05 
V11-0076-05 
V11-0297-05 
V11-0076-05 


Socket (Crystal) 
Terminal x 6 


E18-0401-05 
E23-0005-04 


INDICATOR (X54-1180-00) 


Roe: Re- 
TRANSFORMER 
Ty | £19:000%-08 | Input wansfrme dae eRe etisron aren) GY 
T2 L12-0013-05 Oscillation transformer R1 ?D14BY2E471J Carbon 4702 +5% 1/4W 
R2 PD14BY2E681J Carbon 6802 +5% 1/4W 


C05-0030-15 Ceramic trimmer 20pF a SEMICONDUCTOR 


E18-0401-05 Crystal quarts socket 


Short jamper 


R92-0150-05 


Mini-connector 
Mini-connector 
Mini-connector 


E40-1413-05 
E40-0613-05 
E40-1413-05 


Terminal x 3 
Insulator x 2 


E23-0040-04 
F20-0501-04 


MARKER (X52-0005-01) 


marks 


CAPACITOR 


CM93M1H103K Mylar O.01nF +10% fae 


0.01pF +80%—20% 


PARTS LIST 


Enid ori Rin 


POTENTIOMETER CC45TH1HO30C | Ceramic 3pF +0.25pF 
250k(2(B) VOX DELAY Sriecncen ene se +20% 
3009(B) ANTI VOX ship uaa bie Sees eS ies aes m s Sele —20% 
50k(2(B) VOX GAIN eramic pF +10% 


RO1-6013-05 
RO1-0043-05 
RO1-4025-05 


Ea E23-0046-04 Terminal (square) x 8 is 


FINAL (X56-1200-00) 


ney: Re- 


CAPACITOR 
Ceramic 100pF +5% 


Ceramic 100pF +5% 

Ceramic 2pF +0.25pF 
Ceramic 27pF +5% 

Ceramic 0.047uF 25WV. 
Ceramic 0.0ipF +80%—20% 
CC45SL1H151K Ceramic 150pF +10% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 


RESISTOR 


PD14CY2B331J Carbon 3302 +5% 1/8W 
PD14CY2B473J Carbon 47kQ +5% 1/8W 
PD14CY2B272J Carbon 2.7kQ +5% 1/8W 


CC45SL1H101J 
CC45CH1HO20C 
CC45CH1H270J 
C90-0262-05 
CK45F1H103Z 


CC45SL2H101J 


SLs Coramuc SB0.00 thes 100%: Te PD14CY2B473J | Carbon 47k2 +5%  1/8W 
CK45F1H473Z Ceramic 0.047u4F +80%—20% PD14CY2B152J | Carbon 1.5k2 +5% 1/8W 
CK45E2H103P Geramic OO IEE ett 100% — 0% PD14CY2B153J | Carbon 15k2 +5%  1/8W 


+ 80% — 20% PD14CY2B333J Carbon 


0.01pF 


Ceramic 
RESISTOR 
Carbon 1002 +5% 1/4W 
Carbon 1002 +5% 1W 

Carbon 3.3k2 +5% 1/4W 
Carbon 1002 +5% 1/2W 


CK45F1H103Z 


Carbon 
Carbon 1k2 +5% 1/8W 
Carbon 82k2 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


SEMICONDUCTOR 


Transistor 2SC460(B) 
Transistor 2SC735(Y) 
Diode 181555 

Diode 1TT310 


POTENTIOMETER 


PD14CY2B682J 
PD14CY2B102J 
PD14CY2B823J 
PD14CY2B333J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B331J 


PD14BY2E101J 
RCO5GF3A100J 
PD14BY2E332J 
RCOS5GF2H101J 


Ferri-inductor 150uH 
Ferri-inductor 470uH 
Ferri-inductor 150uH 


L40-1511-03 
L40-4711-03 
L40-1511-03 


V03-0079-05 
V03-0241-05 
V11-0076-05 
V11-0432-05 


L33-0010-05 Parastic supressor 


MISCELLANEOUS 


E01-0801-05 US socket 


Terminal (square) x 9 
ioe ‘ COIL/TRIMMER 


Ferri-indicator 150uH 
Choke coil 28uH 
Ferri-indicator 150uH 


E23-0047-04 


L40-1511-03 
L33-0266-05 


CAR ASS’Y (X60-1000-00) 
L40-1511-03 


Re- 


025-05 Chassis mount wafer 


Oscillating coil 


L32-0201-05 


Trimmer 20pF 


C05-0049-05 


g ae CAR shield box CRYSTALIQUARTZ 
y 1-0236-04 CAR shield box cover (upper) 
F11-0237-14 CAR shield box cover (lower) + L77-0486-05 8828.5kHz LSB 
J32-0216-04 Hexagonal boss x 2 (long) L77-0485-05 8831.5kHz USB 
J32-0217-04 Hexagonal boss x 3 (medium) MISCELLANEOUS 
J32-0217-04 Hexagonal boss x 3 (short) 
X50-1310-00 CAR-1 unit R92-0501-05 Short jamper 
X50-1320-00 CAR-2 unit 

E23-0046-04 Terminal (square) 


Type U pin wafer 
Type U pin wafer 
Type U pin wafer 
Counter 


E40-0427-05 
E40-0726-05 
E40-0826-05 
E40-1007-05 


CAR-1 (X50-1310-00) 


oom peer ree 


Laie. Oe eae 


Ceramic 1uF + 80% — 20% 
Ceramic  18pF +5% 

Ceramic 33pF +5% 

Ceramic 0.001nF +20% 
Ceramic  18pF +5% 

Ceramic 0.01nF +80%—20% 


CK45F1H103Z 
CC45UJ1H180J 
CC45UJ1H330J 
CK45D1H102M 
CC45UJ1H180J5 
CK45F1H103Z 


Description 
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PARTS LIST 


VCO (X50-1330-00) 


stv, | rome 


are a | 


CC45CH1H180J5 Ceramic 18pF +5% 
CK45F1H103Z Ceramic O0.01nF +80%—20% 
CK45F1H103Z Ceramic 0.01pF +80%—20% 
CK45B1H471K Ceramic 470pF +10% 
CC45SL1Hi01J Ceramic 100pF +5% 
CC45SL1HO20C Ceramic 2pF +0.25pF 


C10 CC45CH1H330J Ceramic 33pF +5% 


C11 C90-0262-05 Ceramic 0.047uF 

C12,13 | CK45F1H103Z Ceramic 0.01nF +80%—20% 

C14 CC45SL1H150J Ceramic 15pF +5% 

C15 CC45SL1H221K Ceramic 220pF +10% 

C16 CC45SL1H100D Ceramic 10pF +0.5pF 

C17 C90-0262-05 Ceramic 0.047 uF 

C18 CC45CH1HO50D Ceramic  5pF +0.25pF 

c19 C90-0262-05 Ceramic 0.047uF 
PD14CY2E392J Carbon 3.9k2 +5% 1/4W 
PD14CY2E333J Carbon 332 +5% 1/4W 
PD14CY2E682J Carbon 6.8k2 +5% 1/4W 
PD14CY2E333J Carbon 33k2 +5% 1/4W 
PD14CY2E102J Carbon = 1k2 +5% 1/4W 
PD14CY2E683J Carbon 68k2 +5% 1/4W 
PD14CY2E101J Carbon 1002 +5% 1/4W 
PD14CY2E561J Carbon 5602 +5% 1/4W 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W 
PD14CY2E332J Carbon  3.3k2 


Carbon 
SEMICONDUCTOR 
2SC460(B) 


PD14CY2E101J 


Transistor 


V03-0079-05 


V11-0076-05 Diode 1$1555 
V11-0051-05 Diode 1N60 

V11-0076-05 Diode 1$1555 
V11-0414-05 Diode 1$2588 


Ferri-inductor 150uH 


L40-1511-03 


Oscillating coil 


L32-0201-05 


Trimmer 10pF 
Trimmer 20pF 


CRYSTAL QUARTZ 


C05-0010-15 
C05-0013-05 


Terminal (square) 
Connector 


PLL ASS’Y (X60-1010-00) 


fren | 


E40-0625-05 
E40-0825-05 
F11-0239-03 
F11-0240-14 


Description 


Chassis mount wafer x 2 
Chassis mount wafer 
PLL shield box 

PLL shield cover (upper) 
PLL shield cover (lower) 
Hexagonal boss x 4 
Hexagonal boss x 5 
Hexagonal boss x 6 
VCO unit 

PD unit 


F11-0241-24 
J32-0216-04 
J32-0217-04 
J32-0218-04 
X50-1330-00 
X50-1340-00 


CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 

CC45F1H103Z 

CC45TH1H470J 
CC45RH1H220J 
CC45RH1H330J 


CK45F1H103Z 

CC45RH1H150J 
CC45TH1H330J 
CC45RH1H180J 
CC45RK1H220J 


CC45RH1H270J 
CK45F1H103Z 
CC45RH1H100D 
CC45TH1H270J 
CC45SH1H180J 


CC45SH1H220J 
CC45SH1H150J 
CK45F1H103Z 
CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 
CC45RH1HO20C 
CC45TH1H180J 


CC45RH1H270J 
CC45RH1H150J 
CC45RH1H330J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 
CK45D1H102M 
CC45CH1HO20C 
CC45CH1HO30C 
CK45F1H103Z 
C90-0262-05 


CK45D1H102M 


CAPACITOR 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 


18pF 
22pF 
27pF 
15pF 
0.01uF 
0.01yF 
47pF 
22pF 
33pF 


0.01nF 
15pF 
33pF 
18pF 
22pF 
27pF 
0,01 uF 
10pF 
27pF 
18pF 


22pF 
15pF 
0.01pF 
18pF 
22pF 
27pF 
15pF 
0.01 uF 
2pF 
18pF 


27pF 
15pF 
33pF 
0.01 uF 
18pF 
68pF 
47pF 
56pF 
0.01 uF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
18pF 
68pF 
47pF 
56pF 
0.01 nF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
0.001,F 
2pF 
3pF 
0.01 uF 
0.047 uF 


0.001pF 


; Re- 
Description 


+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+80% — 20% 
+5% 
+5% 
+5% 


+ 80% — 20% 
+5% 

+5% 

+5% 

+5% 

+5% 

+80% — 20% 
+0.5pF 

+5% 

+5% 


+5% 

+5% 

+80% — 20% 
+5% 

+5% 

+5% 

+5% 

+80% — 20% 
+0.25pF 

+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 

+5% 

+5% 

+ 80% — 20% 
+20% 
+0.25pF 
+0.25pF 

+ 80% — 20% 


+20% 


PARTS LIST 


nae Re- 


Ref. No. 


CC45SL1H120J Ceramic 12pF +5% 

i + 
SERCCHENber ot chars aRISEaR ee Paar 

eramic p t5% V09-0013-05 

CK45F1H103Z Ceramic O0.01pF +80%—20% V09-0057-05 
CC45CH1HO30C Ceramic  3pF +0.25pF V03-0079-05 
CK45F1 H103Z Ceramic 0.01 uF + 80% — 20% V03-0283-05 
CC45SL1H151J Ceramic 150pF +5% 

' V03-0124-05 
C90-0262-05 Ceramic 0.047 uF 


Di~12 | V11-0414-05 


i 
CS15E1A3R3M peitahiy 3.3uF 20% cea winanegs [pee testes ——\— V11-0293-05 
CK45F1H103Z Ceramic 0O.01pF +80%—20% 
CC45SL1H271J Ceramic 270pF +5% 
CC45SL1H121J Ceramic 120pF +5% L40-1511-02 
CK45F1H103Z Ceramic 0.01 uF + 80% — 20% L40-1 592-02 


L40-1092-02 
L40-1292-02 
L40-1511-03 
L40-1292-02 


CL45D1J102M Ceramic 


PD14CY2B104J | Carbon 


PD14CY2B101J | Carbon 1002 +5% 1/8W 
PD14CY2B330J | Carbon 332  +5% 1/8W L40-1511-03 
PD14CY2B104J Carbon 100k2 +5% 1/8W L32-0199-05 
PD14CY2B101J Carbon 1002 +5% 1/8W L32-0193-05 
PD14CY2B151J Carbon 1502 +5% 1/8W L32-0195-05 
PD14CY2B104J Carbon 100k2 +5% 1/8W L32-0196-05 
PD14CY2B101J Carbon 1002 +5% 1/8W L32-0197-05 
PD14CY2B151J Carbon 1502 +5% 1/8W L32-0198-05 
L34-0529-05 


PD14CY2B104J Carbon 


Carbon 


PD14CY2B101J 


PD14CY2B104J Carbon 100k2 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B330J Carbon 332 +5% 1/8W R92-0150-05 
PD14CY2B104J Carbon 100k2 +5% 1/8W 
PD14CY2B101J Carbon 1002 a 1/8W E23-0046-04 
PD14CY2B104J Carbon 100k2 ae 1/8W E40-0607-05 
PD14CY2B101J Carbon 1002 +5% 1/8W E40-0807-05 


PD14CY2B104J Carbon 


Carbon 


PD14CY2B101J 


PD14CY2B104) | Carbon 100k2 +5%  1/8W 

PD14CY2B101J | Carbon 1002 +5% 1/8W 

PD14CY2B104J | Carbon 100k2 +5%  1/8W 

PD14CY2B101J | Carbon 1002 +5% 1/8W 

PD14CY2B104) | Carbon 100k2 +5% 1/8W 

PD14CY2B101J | Carbon 1002 +5% 1/8W 

PD14CY2B470J | Carbon 472 +5% 1/8W CC45SL1H100D 

PD14CY2B391J | Carbon 3902 +5% 1/8W CK45F1H103Z 
CK45F1H223Z 


PD14CY2B104J Carbon 
CK45F1H103Z 
CEO4W1A101 


CK45F1H103Z 


Carbon 


PD14CY2B333J 


PD14CY2B330J | Carbon 332  +5% 1/8W 
PD14CY2B123J |Carbon 12k2 +5% 1/8W CK45F1H2232Z 
PD14CY2B103J | Carbon 10k2 +5% 1/8W CK45F1H223Z 
PD14CY2B221J | Carbon 2202 +5% 1/8W 

PD14CY2B393J | Carbon 3902 +5% 1/8W CEO4W1A101 
PD14CY2B473J | Carbon 47k2 +5% 1/8W CS15E1VR22M 
PD14CY2B331J | Carbon 3302 +5% 1/8W CC45SL1H470J 
PD14CY2B330J | Carbon 332  +5% 1/8W CK450D1H102M 
PD14CY2B681J | Carbon 6802 +5%  1/8W CK45F1H1032Z 


CC45RH1H101J 


PD14CY2B470J Carbon 472 +5% 1/8W 

PD14CY2B102J Carbon 1kQ +5% 1/8W CQ09S1H391J 
PD14CY2Bi01J Carbon 1002 +5% 1/8W CC45RH1H101J 
PD14CY2B822J Carbon 8.2k2 +5% 1/8W C90-0262-05 
PD14CY2B332J ‘Carbon 3.3k2 +5% 1/8W CK45F1H223Z 
PD14CY2B122J Carbon 1.2kQ +5% 1/8W CS15E1VO10M 
PD14CY2B103J Carbon 10kQ +5% 1/8W CC45SL1HOS50C 


CC45SL1H100D 
CC45SL1H330J 


PD14CY2B330J Carbon 


ae 
marks 


SEMICONDUCTOR 


2SK19(GR) 
2SK19(BL) 


= 
FET 
Transistor 
Transistor 
Transistor 


3SK41(L) 


2SC741 


Diode 1S2588 


Diode 


Ferri-inductor eS 
Ferri-inductor 1.54H 
Ferri-inductor 1H 
Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Ferri-inductor 1.24H 
Ferri-inductor 150uH 
Oscillating coil 15MHz 


Oscillating coil 7MHz 
Oscillating coil 14MHz 
Oscillating coil 21MHz 
Oscillating coil 2BMHz 
Trap coil 8.83MHz 


Short jamper x 6 


Terminal (square) x 6 
Connector x 2 6p 
Connector 8p 


2SC460(B) 


2SC734(Y) 


1S1658-3 


Oscillating coil 1.8MHz, 3.5MHz 


Description 


CAPACITOR 


10pF 
0.01uF 
0.022uF 
0.01yF 
100uF 
0.01nF 
0.022uF 


0.022uF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


Ceramic 


100puF 
0.22uF 
47pF 
0.001 uF 
0.01uF 
100pF 


Electrolytic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


390pF 
100pF 
0.047 uF 
0.022uF 
Tyr 
5pF 
10pF 
33pF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 


+0.5pF 

+80%— 20% 
+80% — 20% 
+80% — 20% 
10WV 

+80%— 20% 
+80% — 20% 


+80% — 20% 


10WV 
+20% 
+5% 
+20% 

+ 80% — 
+5% 


20% 


+5% 
+5% 


+80% — 20% 
+20% 
+0.25pF 
+0.5pF 

+5% 


PARTS LIST 


Bee. Re- 
fue mers 


PD14CY2B471J 


Re- 
n 
Descriptio Parks 


Carbon 4700 1/8W 


reine | raceme | 


CC45SL1H100D Ceramic 10pF +0.5pF 
CC45SL1HO50C Ceramic 5pF +0.25pF ; PD14CY2B470J Carbon 472 ae 1/8W 
CK45D1H102M Ceramic 0.001pF +20% R32~34 |PD14CY2B102J Carbon 1kQ +5% 1/8W 
CK45F1H223Z Ceramic 0.022uF +80%—20% PD14CY2B821J Carbon 8202 +5% 1/8W 
CS15E1V010M Tantalum 1pF +20% PD14CY2B101J Carbon 1002 +5% 1/8W 
CC45CH1H470J Ceramic 47pF +5% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
CC45CH1H470J Ceramic 47pF +5% PD14CY2B103J ‘Carbon 10k2 +5% 1/8W 
PD14CY2B152J Carbon 1.5k2 +5% 1/8W 


150pF 


CC45SL1H151J Ceramic 
PD14CY2B471J5 Carbon 4702 +5% 1/8W 


Ceramic 0.01nF +80%—20% 


CK45F1H103Z 
Carbon 1.2k2 +5% 1/8W 


PD14CY2B122J 


CC45SL1H331J Ceramic 330pF +5% 

CK45F1H103Z Ceramic 0.01pF +80%—20% PD14CY2B470J Carbon 472 +5% 1/8W 

CC45SL1H331J Ceramic 330pF +5% PD14CY2B47 iJ Carbon 4702 +5% 1/8W 

CK45F1H103Z “Ceramic 0.01uF +80%—20% PD14CY2B102J Carbon = 1k +5% 1/8W 

CC45SL1H151J Ceramic 150pF +5% PD14CY2B471J Carbon 4702 +5% 1/8W 

CC45SL1H221J “Ceramic 220pF +5% PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
PD14CY2B272J Carbon 2.7k2 +5% 1/8W 


0.01npF +80%—20% 


CL45F1H103Z Ceramic 


Carbon 1002 +5% 1/8W 
Carbon 39k2 +5% 1/8W 
Carbon 5.6kQ +5% 1/8W 


PD14CY2B101J 
PD14CY2B393J 
PD14CY2B562J 


Ceramic 47pF +5% 


CC45CH1H470J 


CC45SL1H151J | Ceramic 150pF +5% 
CK45F1H103Z ‘Ceramic 0.01nF +80%—20% PD14CY2B101J | Carbon 1002 +5% 1/8W 
CC45CH1H100D ||Ceramic 10pF = +0.5pF PD14CY2B473J {Carbon 47k2 = +5% = 1/8W 
CC45SL1H151J Ceramic 150pF +5% PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
CK45F1H103Z Ceramic 0.01uF +80%—20% PD14CY2B101J | Carbon 1002 +5%  1/8W 
CC45CH1H101J Ceramic 100pF +5% PD14CY2B273J Carbon 27k2 +5% 1/8W 
| CK45F1H103Z Ceramic O.01nF +80%—20% PD14CY2B562J |Carbon 5.6k2 +5%  1/8W 
PD14CY2B472J |Carbon 4.7k2 +5%  1/8W 


CK45F1H103Z Ceramic 0.01inF +80%—20% 


Carbon 2.7k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 


PD14CY2B272J 
PD14CY2B101J 


CC45CH1H101J Ceramic 100pF +5% 


CK45F1H103Z Ceramic 0.01uF +80%—20% 

CC45CH1H101J - Ceramic 100pF +5% PD14CY2B682J Carbon 6.82 +5% 1/8W 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B332J |Carbon 3.3k2 45% = 1/8W 
CC45SL1HO20C Ceramic 2pF +0.25pF PD14CY2B101J Carbon 1002 +5% 1/8W 
CC45SL1H180J ‘Ceramic 18pF +5% PD14CY2B103J Carbon 10k2 +5% 1/8W 
C90-0262-05 Ceramic 0.047pyF PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
CK45D1H102M | Ceramic 0.001nF +80%—20% PDI4CY2B101J {Carbon 1002 +5% 1/8W 
C90-0262-05 Ceramic  0.047uF PD14CY2B103J Carbon 10k2 +5% 1/8W 
CC45SL1H330J Ceramic 33pF +5% PD14CY2B562J Carbon 5.6k2 +5% 1/8W 


Carbon 1002 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 


PD14CY2Bi01J 
PD14CY2B103J 
PD14CY2B562J 


PD14CY2B151J Carbon 1502 +5% 1/8W 


PD14CY2B331J Carbon 3302 +5% 1/8W 

PD14CY2B391J Carbon 3902 +5% 1/8W PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B472J Carbon 4.72 +5% 1/8W PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B183J Carbon 18kQ +5% 1/8W PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B562J Carbon 5.6k2 +5% 1/8W PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B391J Carbon 3902 +5% 1/8W PD14CY2B683J Carbon 68k2 +5% 1/8W 


Carbon 3.3k2 +5% 1/8W 


PD14CY2B332J 
Carbon 332 +5% 1/8W 


Carbon 1002 +5% 1/8W 
Carbon 4702 +5% 1/8W 


PD14CY2B330J 
PD14CY2B101J 
PD14CY2B471J 


Carbon 182 +5% 1/8W 


PD14CY2B183J 


PD14CY2B472J Carbon 4.72 +5% 1/8W 
PD14CY2B332J Carbon 3.32 +5% 1/8W PD14CY2B151J Carbon 1502 +5% 1/8W 
PD14CY2B102J Carbon 1kQ +5% 1/8W PD14CY2B821J Carbon 8202 
PD14CY2B222J Carbon 2.2k2 +5% 1/8W PD14CY2B103J Carbon 
PD14CY2B102J Carbon 1kQ +5% 1/8W SEMICONDUCTOR 
PD14CY2B821J Carbon 8202 +5% 1/8W 
Q1~12 |V03-0079-05 Transistor 2SC460(B) 


Carbon 4.7k2 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 


PD14CY2B472J 
PD14CY2B472J 


FET 2SK19(GR) 
Transistor 2SA495(Y) 
FET 2SK19(GR) 
Transistor 2SA495(Y) 
Transistor 2SC460(B) 
Ic TD3400AP 


VO9-0012-05 
V01-0037-05 
VO9-0012-05 
V01-0037-05 
VO3-0079-05 
V30-0132-05 


Carbon 1.8k2 +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 1kQ +5% 1/8W 


PD14CY2B182J 
PD14CY2B561J 
PD14CY2B102J 


PD14CY2B101J Carbon 1002 +5% 1/8W 

PD14CY2B103J Carbon 10k2 +5% 1/8W V30-0173-05 Ic MC4044P 

PD14CY2B471J Carbon 4702 +5% 1/8W V03-0271-05 Transistor 2SC1345(E) 
V30-0174-05 Te MC1496G 


PD14CY2B122J Carbon 
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a. 


Di~24 


34 


‘V11-0076-05 


L40-1511-03 
L40-2201-03 
L40-1021-03 
L40-1511-03 


L34-0518-05 
L34-0519-05 

L34-0518-05 
L34-0520-05 
L34-0521-05 
L34-0520-05 


L77-0497-05 
L77-0488-05 
L77-0489-05 
L77-0490-05 
L77-0491-05 
L77-0492-05 
L77-0493-05 
L77-0494-05 
L77-0495-05 
L77-0496-05 


R92-0150-05 


E23-0046-04 
E40-0607-05 
E40-0626-05 
E40-0807-05 
E40-0826-05 
F10-0401-04 
F10-0404-04 
F11-0238-04 


Diode 


POTENTIOMETER 


Ferri-inductor 
Ferri-inductor 
Ferri-inductor 
Ferri-inductor 


BPF coil 
BPF coil 
BPF coil 
LPF coil 
LPF coil 
LPF coil 


20.5MHz 
7.3MHz 

9.0MHz 

12.5MHz 
19.5MHz 
26.5MHz 
33.5MHz 
34MHz 

34.5MHz 
35.0MHz 


‘Short jamper 


181555 


a 
22uH 
1mH 
150uH 


(3rd over tone) 
(Original) 

(Original) 

(Original) 

(3rd over tone) 
(3rd over tone) 
(3rd over tone) 
(3rd over tone) 
(3rd over tone) 
(3rd over tone) 


Terminal (square) x 9 
Connector x 2 6p 

Type U pin waferx 4 6p 
Connector 8p 

Type U pinwafer 8p 


Shield plate 
Shield plate 
Shield plate 


=] LIST 


DISASSEMBLY 


1. How to remove panel 
1) Remove all the knobs from the front panel. 
2) Remove the dial escutcheon and front glass 
according to Fig. 14. 
3) Remove the screws from both sides of the panel 
according to Fig. 13. 


2. How to remove VFO 

1) Remove upper and lower cases. 

2) Disconnect the VFO output cable and 2P plug 
behind the VFO case. 

3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 
Fig. 14. 

4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 

1) Remove the knob and dial escation as shown in Fig. 
14. 

2) Turn the dial to the ‘0’ of VFO dial scale. 

3) Install the inside of the mono-scale so that the 
number ‘5’ comes upside. (Only one number “5” 
exists.) 

4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 
from ‘‘O” comes up-center. 

5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” can be seen 
through the small square hole (O 90). 

NOTE: —@.-—_—_—__—_——___ 

1) When installing the both sides of the mono-scale, 
provide a clearance of 1 ~ 1.5 mm between them. 

2) Use care not to turn imprudently the mono-scale to 
avoid damaging it. 


6) Install the dial escation and knob as shown in Fig. 
14. 


Fixing nut 
(N14-0110-14) ; 


Front glass 
(B10-0197-03) 
Dial escutcheon 
(BO1-0105-05) 


Ball retainer 
(D23-0142-05) 


Calibration knob ~~~ 

(K29-0269-04) , . 

Knob y q 

(K23-027 1-04) 


Fig. 14 Removing VFO 


‘Pan head screw 
(N33-4008- 15) 


aug 


A Pan head screw 
(N33-4008-15) 


Fig. 13 Removing the panel 


35 


DISASSEMBLY 


3. How to check counter assembly (DG-1: Option) 
1) For the mounting procedure of the counter 
assembly, refer to Fig. 15 ‘Modification first option 


mounting procedure’. 


Counter assy 


ZZ 
{ccm 


Fig. 15 


2) When checking each voltage, attach the printed 
circuit boards, as shown in Fig. 16. 


@: & @ 


Display unit 
(X54-1170-00) 


Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a 
small capacity of approx. 2OW and carry out 
unsoldering quickly. 


4. How to remove VOX/VR unit 
1) Remove the panel according to the instruction 
mentioned in Item 1 above. 
2) Remove the upper and lower cases. 
3) Remove the two each screws, by which the 
individual switches are attached to the subpanel. 
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5. How to remove RIT and RF ATT switches 

1) Remove the panel according to the instruction 
shown in Item 1 above. 

2) Remove the upper and lower cases. 

3) Remove from the subpanel the chassis, on which 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 

ANTI VOX 
Potentiometer 3002 (B) 
(RO1-0043-05) 


VOX GAIN 
Potentiometer 50k2 (B) 


VOX DELAY Nd -4025-05) 
Potentiometer 250k2 (B) IN ~ 
(RO1-6013-05) WS 


VOX-VR unit 
(X54-1190-00) 


Ste 


N30-3006-41 
(3 x 6) 


Hex. boss 
(J32-0218-04) 


N32-3004-41 
(3 x 4) 


Fig. 17(a) Removing the VOX + VR unit 


6. How to remove meter 
1) Remove the upper and lower Cases. 
2) Remove the two screws, by which the meter is 
attached to the subpanel. 


| l/ Pilot lamp 
I} (B30-0079-05) 


‘Meter 
(B31-0241-05) 


Fig. 17(b) Removing the meter 


DISASSEMBLY 


7. How to remove paddel switch 9. Sectional view of VFO shaft 

1) Remove all the knobs and dial plates from the front 
panel according to Item 1. 

2) Remove the meter according to Item 6. 

3) Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 

4) When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 
lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). 


Push with a screw driver 


Knob’ axle 

Coil washer 
Differential gear B 
Coil spring 
Differential gear A 
Plate spring 
Washer A 

Cap ring 


COO a ORNS 


Push out to front side 


Fig. 18 


8. How to disconnect lead from miniplug 
According to the figure shown below. hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 
miniplug. 


Fig. 19 


Taper collar 
Reduction axle 


. Steel ball A 


Steel ball 
Spring C 
Bearing 

First gear 
Gear assembly 
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TROUBLESHOOTING 


RECEIVER SECTION 


Refer to the next item. 


Blown fuse 


1. No power from Fuse 
power supply ; Power switch * Defective switch ° Gandhi check 
AC cord « Broken wire around plug ¢ Continuity check 


Disconnect B terminal 
lead and check 
Check and repair 


* Q7 2SA496, Q3 TA72dP 


defective 
In contact with chassis. 


Low frequency unit 
(X49- 1080-00) 
B circuit 


1 


2. Blown fuse 


2 


— 


* Replace 

* Disconnect B terminal lead 
and check. 

Continuity check 


Speaker defective 


1) Speaker 
Q3 TA7201P defective 


AF-AVR unit 


¢ Noise can not 
be heard. 


3. Non-receiving 


Poor contact 


Phone jack 


Continuity check 


« AF GAIN variable resistor 
VR4-1 10k2 defective. 

* Defective transistor 

* Regulated voltage power 
supply defective. 

¢ Deteriorated Q1, Q2, Q3 

¢ IFT, T1, 72, T3, T4, T6, T7 
mistuned or broken wire. 

¢ BPF mistuned or broken wire. 

Bias circuit defective 


¢ Noise can be AF GAIN variable resistor 


heard. 


* Voltage check, replace 

« Refer to PLL trouble- 
shooting. 

* Voltage check and operation 
check according to level 

diagram. 


2) Each transistor 
vco 


4) IF circuit 
(X48-1150-00) 


¢ Readjust and continuity check. 
* Check X'TAL X1, X2 
¢ Check voltage in 14V line 

and AGC line. 
« Voltage check or operation 
check according to level 
diagram. 


Defective diode switch 
circuit for crystal filter. 


¢ Adjustment 
Continuity check 


+ ANT and RF coil mistuned. 

« Poor contact of rotary 
switch 

¢ Broken wire of coaxial cable 
or RF ATT in ANT circuit 

¢ Poor contact of XVTR switch 
$19 

* Short circuit of tuning 

variable capacitor 


5) RF, ANT circuit 


Continuity check 


Continuity check 


* Disconnect lead from MD 
terminal in drive unit coil 
pack and check continuity 
of variable capacitor. 

Bias check 

Operation check according 
to level diagram 

Adjust 


Deteriorated Q2, Q3, Q6, Q7 


6) Detector circuit Unbalanced received carrier 


(X48- 1150-00) 


Adjust 


¢ Misadjusted semi-fixed 
variable resistor VR1 
(10kQ) for zero setting 

* Misadjusted semi-fixed 
variable resistor VR2 
(500k) for sensitivity 
setting 

« Malfunction of Q15 and Q16 
(2SC733) in AGC circuit 

* Broken wire of RFC L10 
and L11 (150uH) 

Defective relay RL 


1) IFunit 
(X48- 1150-00) 


* Pointer won't 
deflect 


Adjustment 


Voltage check and replace 


Continuity check 


2) Relay unit Continuity check 


(X43-1 190-00) 


1) AF.AVR unit « Reduced RF1 reference Readjust RF1 to 3.3V 


* Pointer is 


kept deflected (X49- 1080-00) bias voltage 
2) IF unit ¢ Deviated carrier balance Adjustment 
(X48- 1150-00) VR3, TC3 
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TROUBLESHOOTING 
ae 


1) Marker unit + Poor contact in FUNCTION 

(X52-0005-01) switch S5-4 

¢ Broken wire of coaxial cable 
connected to MO terminal 

¢ Broken wire of RFC, 
L1(12mH) 

* Defective crystal oscillator 

element X1 (100kHz) 


5. Marker is 
inoperative 


* Continuity check and voltage 
check at terminal 9 
* Continuity check 


* Continuity check and voltage 
check of Q1, 2SC373 
Replace 


TRANSMITTER SECTION 


1) Final stage 


Tsien [enter 


1. No output is 
obtained 


¢ Voltage check or replacement 
check 

* Continuity check 
Continuity check 


Deterioration of or mal- 
function of S2001 
¢ Poor contact of relay RL1 
¢ Poor contact of rotary 
switch S4 
* Short circuit in loading 
variable capacitor VC2 
* Defective carrier VFO, 
heterodyne or crystal, etc. 
Deteriorated drive tube 
V1 (12BY7A) or broken heater 
filament 
* Broken wire of CAR-2 
coaxial cable 
* Defective FET Q13SK35 (GR) 
* Poor contact or broken lead 
of MIC GAIN VR (10k) 


Continuity check 


° Refer to item of symptom of 
receiver section. 
Voltage check 


2) Oscillation stop in each 
oscillator 
RF unit 


Continuity check 


IF unit 
(X48- 1150-00) 


¢ Voltage check 
Continuity check 


¢ Voltage check or replacement 
check 

* Voltage check of replacement 

check 

Refer to the receiver 

section troubleshooting and 

the level diagram of trans- 

mitter section. 


* Deterioration or malfunction 


of $2001 
Deteriorated vacuum tube 


. No output is 1) Final stage 


obtained 


2) RF unit 
(X44- 1150-00) 
3) IF unit and RF unit 
(X48- 1150-00) 


Mistuned IFT coil pack 


Voltage check 


Malfunction of S2001 


. No Ip meter 1) Final stage 


reading 


¢ Voltage check 
Continuity check 


Poor contact in SG switch 
Defective meter circuit 


¢ Voltage check 
* Refer to Symptoms 1 and 2. 
* Continuity check 
Continuity check 


* Defective Q5 2SC1515 
* Low drive voltage 

* Short circuit in ALC circuit 
¢ Poor contact in relay of 
relay unit 


1) RF unit 
(X44- 1150-00) 
2) ALC circuit 


. No ALC meter 
reading 


* Check power voltages 
* Continuity check 


* Defective power supply 
* Broken lead or voltage 
dividing resistors 


1) Power supply section 
2) Meter circuit 


“5. No HV meter 
reading 


* Continuity check and voltage 
check 
« Voltage check 


« Broken lead connected to VS 
or SS terminal 

* Defective Q9, 2SA562 or short 
circuit in D17, IN6O 

Poor contact in switch 


FIX-VOX unit 
(X50- 1350-00) 


. Standby switch | (Including PTT) 


is inoperative 


* Continuity check and voltage 


Standby switch 
check 
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1) COF terminal « DC 1,.2V appears due to * Votlage check 
defect in PLL circuit 


COUNTER (DG-1: Option) 


* No lighting 


1. Counter mal- 


functions 
(main body * Disconnect COF lead from Check 
operation terminal. If lights up, the 


counter is normal. 
No signal comes in 


also abnormal) 


* Defective VCO oscillator 


2) VCO signal terminal 
circuit 


No carrier signal comes in Check signal system 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Level check 


Level down of carrier or VCO 
signal 
Unlocking of PLL circuit 


Display won't be 
stabilized 


Readjust PLL coil 


Check 


+ Interrupted 5V power source 


. Counter mal- * No lighting 
functions * Defective 5V supply line * Check 
(main body * Defective DC-DC converter * Check 
normally * Poor contact with display unit * Check 
operated) * Defective decoder unit IC6, « Check 
Q12-20 in counter mixer unit * Check 


* Defect around 7.83MHz mixer Check 


circuit 
* Defect around SN76514N mixer 
circuit 
* Defective parts in LPF 
circuit 
Defective wide-band amplifier 
(Q5~Q8) 


1) No input is applied to 
counter circuit 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Check 


Check 


Check 


¢ Defect around 7.83MHz Check circuit 


mixer circuit 


Insufficient input to 
counter circuit 
(X54-1160-00) 

2) Defective gate and reset 

latch pulse generator circuit 


Display won't be 
stabilized 


* Defective IC3~IC5 in counter Check circuit 


circuit (X54- 1160-00) 


Operation check 


* Defect around !IC2 in 
X54-1150-00 

* Defect around IC3~ICS5 in 
X54-1150-00 

* Defect around IC24~1IC26 
in X54-1160-00 

* Defect around 1C17~IC23 

in X54-1160-00 


1) Oscillation stop of reference 
oscillator 

2) Stop of time base frequency 
divider . 

3) Stop of scanning control 
circuit in multiplexer 

4) Stop of multiplexer circuit 
in multiplexer 


Only one digit 
lights up 


Operation check 


Operation check 


Operation check 
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ADJUSTMENTS 


5. AF dummy load 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 


simplified adjustment 


using a voltmeter, AF and RF 


vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 


adjusted. 


if 


By, 


2-1 carrier frequency adjustment (adjustment inside the 
CAR unit). 


2-5 IF trap coil adjustment and 5-2-2 trap coil 


adjustment (L24 and L25 in coil pack unit and T12 in 
VCO unit). 


_ 2-8 S meter sensitivity adjustment (VR2 in IF unit). 
4. 


3-1 Standard oscillator adjustment of counter (trimmer 


TC1 in counter unit). 
5-1-1 BPF adjustment of PLL(T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


Ue 


Voltmeter 
1) Input resistance: 
2) Voltage range: FS = 


More than 1MQ 
AC/DC 1.5 to 1000V 


Ne) a a 
High- precision circuit testers may be used. However, be 
careful since accurate reading is not obtained in 
high-impedance circuit measurement. 

aes nee a ee 


_ RF vacuum-tube voltmeter (RF VTVM) 


1) Input impedance: More than 1MQ and less than 


20pF 

2) Voltage range: 

3) Measurable frequency range: 
NOTE: —£ _—— — eff 
When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 
2 i 7 eS ee 


FS = 10mV to 300V 
More than 50 MHz 


. AF voltmeter 


1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mvV to 30V 


. AF generator (AG) 


1) Frequency range: 200 Hz to 5 kHz 

2) Output: Maximum 1V 
NOTE: ——$——$____— 
The distortion factor of AF generator should be small. 
soak) esd Ups al one eee eas on ee 


1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 


10. 


wil 


12. 


1) Impedance: 50 to 752 

2) Power: Endurable against power of more than 
100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


. Oscilloscope 


Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


. Slow sweep generator 


1) Center frequency: 8.83 MHz 

2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 

4) Sweep rate: At least 0.5 sec/cm 


. SSG 


1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/pV 


NOTE: 
Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 
fe Pea eee ee 
Frequency counter 
1) Minimum input voltage: 
2) Measurable frequency range: 


5OmV 
More than 40 MHz 


Noise generator 
Select an equipment that generates ignition-like noise 
containing high harmonics up to 30 MHz or more. 


Directional coupler 
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ADJUSTMENTS 


2. Unless otherwise specified, set the respective knobs to 
the following positions. 


PREPARATORY WORK 


1. Remove the upper and lower cases according to the 1) Front panel 
figure below. .When making adjustment with the side MODE USB 
face of the set up, be sure to position the final stage at FUNCTION VFO 
the upper side. Otherwise, the ventilation effect of the fi- RF GAIN MAX 
nal stage, cooling effect. is deteriorated and the final HEATER OFF 
tube may be deteriorated. VOX MAN 
NB OFF 
MONI OFF 
AGC FAST 
PROCESSOR OlAF 
RF ATT OFF 
RIT OFF 
IF SHIFT O (Center) 
DH OFF 
STBY REC 
POWER ON 
2) Rear panel 
SG SW OFF 


X VERTER SW OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 


2. Adjusting procedure 
Connect the voltmeter between RF1 terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 


ADJUSTMENTS 


2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
1) Connect RF VTVM to TP5 in IF unit (X48-1 150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 50mV (refer to 


Fig. 21). (refer to Fig. 24 IF unit) 
CAR-1 


CAR-2 


Tc3 Tc2 TC1 


© 


Fig. 21 CAR unit 


2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP65 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY sw| ADJ | ADJ FREQ 


USB(TC2)| 8831. 500KHz 

LSB(TC1)| 8828. 500 
8830. 700 
8830.530 


8829 .850 


NOTE: 
When changing over from FSK SPC to FSK MRK, or vice 


versa, open or short the RTTY key on the rear panel. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 
NARROW (refer to Fig. 11). 


2-2. Voltage adjustment of VCO 


1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 

1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-00) (refer to 
Fig. 22). 

2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 

NOTE: 


For the detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


(29) 


v3 
7 8 


12 
(1.8) T10 
(29.5) 


(wwv) 


7 
Té (28) (28.5) 
(21) 


(3.5) (7) (14) 


TP1 TP2 TPS 


@©O©® 
© (0) 


TP4 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 


45 


ADJUSTMENTS 


COIL PACK 


18 


28(6] TS) 


Li7 
(7) 


(wwv) 


ag 


L24 
(1.9) 


(7) ey 
4 L 
[(S]www 


L544) £3(3.5) 


Adjusting 
sequence 


1 


(15.0MHz ) 


Table 1 


2-4. IFT adjustment 
1. Measuring instrument used: SSG (or marker) 


2. Adjusting procedure 


1) Apply a signal of 14.175 MHz at 40 dB (or marker) 


to the antenna terminal from SSG. 


2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 
RF unit (X44-1150-00) until S meter reads 
maximum value (refer to Fig. 24 and Fig. 25). 


TPa 

25 
to] Q| io oO} 

a (Ors Ti 7c3 

[9] XS 


T1494 TP3 


Fig. 24 IF unit 
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© @°o 
a = od 


RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil 
1. Measuring instruments used 


1) SSG 
2) AF VIVM 
3) Dummy load for AF 


2. Adjusting procedure 


BAND: 7 MHz 
VFO scale: 300 


1) Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L265 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect, make adjustment until AF output 
becomes minimum (refer to Fig. 23 “Coil pack 


unit’). 


Oscilloscope 


Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 
1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 
2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TC6 in IF unit (X48-11 50-00) alter- 
nately until the output becomes minimum (refer to 


Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 


Simplified adjustment: 
1) After receiving marker signal and turning ON NB switch, 
adjust T8 and T9 until the terminal voltage at TP1 on IF 


unit (X48-1150-00) becomes minimum (refer to Fig. 


24). 
Formal adjustment: 

1) After making the simplified adjustment. connect the 
noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 

2) Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 
the waveform changes from Figure A to Figure B (refer 
to Fig. 27). 


(a) Before adjustment (b) After adjustment 


Fig. 27 Adjustment of noise blanker 


3) Then, fine adjust T1, T3, T8 and T9 so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

4) Turn ON RF switch and ATT switch and further fine 
readjust 11, T3, T8 and T9. Even when the RF and ATT 
switches are ON, the noise blanker should be effective. 

5) In final stage, make sure that the receiving gain is not 
reduced greatly. 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 

1) After adjusting each section until sensitivity 
becomes maximum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 

2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
starts deflecting at O dB. 

3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads SQ. 


2-9. RIT adjustment 
1. Measuring instrument use: Unnecessary (use the 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


AF-AVR 


Fig. 28 AF + AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Connect the counter to the collector of Q4 in the 


marker unit (X52-O005-01) and open the MS termi- 


nal. 
2) Set the FUNCTION switch to CAL 25 kHz and 
adjust TC1 in the marker unit for 100,000 Hz + 1 


Hz (refer to Fig. 29). 


47 


ADJUSTMENTS 


Fig. 29 MARKER unit 


2-11. VFO adjustment 
1. Measuring instruments used 
1) TF VTVM 
2) Frequency counter 
2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit; if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 

Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes 0.6V. 


FIX » VOX 


Tc4 TC3 TC2 TC 


Fig. 30 FIX + VOX unit 
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VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. Frequency adjustment of counter standard oscil- 
lator 


Simplified adjustment: 
1. Measuring instrument used: Counter and calibration 
cable 
2. Adjusting procedure 
1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WWYV signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOTE: 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2) The adjustable range by TC1 is 1 MHz ar ZO nb, Wn 
rough adjustment, receive a WWV signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


RRM ARB)? sot lenis Se ee 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
2) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


T2 v1 


TP1 
OIOKO 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 
and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 
2) Connect RF VTVM to TP2 in the counter mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to 0.2V) (refer to Fig. 33). 


NOTE: ——_—_———— eee 


In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


ee EE 


4. Adjustment of Transmitter Section 


4-1. Adjustment of drive coil 
1. Measuring instrument used 
RF dummy load (50) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 
2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1 150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 

2) Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil”. 

NOTE: ————————————eeeeeeesessessSF 
Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 


from each other. 
Cae aS 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 60mA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24). 


4-4, Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 
1. Measuring instruments used 
1) AG 
2) RF VTVM 
3) RF dummy load 
4) Directional coupler 


2. Adjusting procedure 
1) In Fig.35, connect AG to MIC terminal and apply an 


input of 1500 Hz at 5 mV. 


AG RF VTVM Power meter 


Microphone 
Fig. 35 Adjustment of carrier point 
2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. 
3) Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 
Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 


4 


~— 


CAR-1 


Fig. 36 CAR 1 unit 


4-6. Adjustment of speech processor 
1. Measuring instruments used 
1) AG 4) RF VTIVM 


2) AF VTVM 
3) Oscilloscope 
2. Adjusting procedure 


5) Frequency counter 
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1), MODE. ds USB MIC GAIN... Center 
COMP LEVEL .. Full clockwise SG SW...... OFF 
PROCESSOR... PULL co A EM eesceeean SEND 
METER cccncnenies COMP 


Connect a frequency counter to TP3. Adjust TC-4 
to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust T11, 712, T13, and T14 to 
obtain maximum level at TP-2. 

Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 


GEGEEGEER 


2 


— 


3 


— 


4 


~— 


Oscilloscope 


Fig. 37 Adjustment of speech processor 
5) Set the output of the audio signal generator to 0.3 
mV at 1 kHz and make a note of the level at TP-2. 
Adjust finely TC-4 so that the level at TP-2 goes 
down to —6dB when the generator is set to 300 
_Hz. Adjust the oscillation frequency to below 451.5 
kHz, and the level at TP-2 to become — 6dB for the 
first time when the oscillation frequency is gradually 
increased from around 450 kHz. 

Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 
7) After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 kQ. 
Confirm that the COMP LEVEL METER pointer in- 
dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 
4-7. Adjustment of monitoring level 

1. Measuring instruments used 


1) RF dummy load 3) AF VTVM 
2) AG 4) AF dummy load 
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2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch, and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 


Formal adjustment: 
1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBé 
(or LSB). 


Power meter 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1150-00) until the 
monitor output level becomes 0.63V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SW: OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec. 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANTI VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (82) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SG SW: OFF 
MODE: CW 
AF VR: 12 o'clock position 
STBY: SEND 


1) In Fig. 39, adjust VR3 in AF + AVR unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 
IP scale. 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 
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ADJUSTMENTS 


22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 
3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 
(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 


Fig. 42. 


Fig. 41 PD unit 


Fig. 42 Output waveform 
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NOTE: ——— 
(1) This band width should be 5.25 MHz + 750 kHz or 


more and the valley depth should be 4 dB or less. 
(2) Set the gscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOTE: ———— 

(1) When VFO is changed from O to 500, the voltmeter 
reading should changed proportionally. 

(2) In a band more than 21 MHz, there are two tuned 
‘points of 3.2V. The proper tuned point is obtained 
when the core is inserted into the printed circuit 
board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Turn the slide switch S1 in VCO unit 
(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 
2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 
3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency. Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 


ADJUSTMENTS / REFERENCE DATA 


REFERENCE DATA 


Coil Set frequency Variable range 


1 24.08 MHz +450 kHz or more 
2 10.88 MHz +330 kHz or more 
=) 12.58 MHz +350 kHz or more 
4 16.08 MHz +400 kHz or more 
5 23.08 MHz +500 kHz or more 
6 30.08 MHz +500 kHz or more 
7 37.08 MHz +500 kHz or more 
8 37.58 MHz +500 kHz or more 


+500 kHz or more 
+500 kHz or more 
+500 kHz or more 


38.08 MHz 
38.58 MHz 


Received signal 
+8.83 MHz 


Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
2. Adjusting procedure 
1) Connect SSG through a capacitor to the cathode 
side (the line connected to R28, 47) of diodes D1 
to D11 in VCO unit (X50-1330-00) under receiving 
condition. 
Set the BAND switch to 29.5 position, and receive a 
signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 
output. Adjust TR in VCO unit until the beat output 
becomes minimum. 
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TS-820 MODIFICATION FOR MARINE 
BAND (2.134 MHz) 


1. Receiver section 
Set the driver knob to the center position. Adjust the 
ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 
~ 2.136 MHz can be covered. 

2. Transmitter section 

1) Set the driver knob to the center position. Adjust 
the drive coil to obtain maximum output power at 
2.0 MHz. 

2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 
capacitor. 

3) Remove the load fixed capacitor C26 (220 PF). B 
these modifications, the frequency range of 1.86 
MHz ~ 2.15 MHz can be covered. 


Counter Mix Unit IC6 (uPB2490) 
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Q1~11: 2SK19(BL), 
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Vv PD (X50-1340-00) 


CIRCUIT DIAGRAM / PC BOARD 
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CIRCUIT DIAGRAM / PC BOARD 
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CIRCUIT DIAGRAM / PC BOARD 


v FINAL (X56-1200-00) 


P02 © 
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v RECTIFIER (X43-1090-02) 


Tt vt 
SE Ss) 
Fie 7 


C1 33 160V 


D1~6: VO8J, D7: VO6E, D8~11: VO3C 


Vv INDICATER (X54-1180-00) 


D1~4: SEL-103W 


vy MARKER (X52-0005-01) 


Q1,4: 2SC373 or 2SC458(B). 


Q2:3%:2SC373, 


PC BOARD 


D1: 1N60 


RLR RLT 


l 
ee 


FUNCTION SW 
Some 


° 


2SC373 


2SC458 
2SC460 (B) 
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v RELAY (X43-1190-00) 


PC BOARD 
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VFO-820 
SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 
OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 
OUTPUT VOLTAGE: 
1 volt + 3 dB (across a 470 ohm load). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
2ekEIns 
6 diodes 
POWER REQUIREMENTS: 
The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 
DIMENSIONS: 
6.5” wide x 6.0” high x 7.5” deep (excluding feet). 
WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 


BLOCK DIAGRAM 


VFO BOARD X40-1110-00 


CONNECTION WITH TS-820 


| 
' Q1 Buffer Amp Buffer Amp. Buffer Amp. 
| 


VFO-820 


VFO OUT 


9V IN 


9V OUT 
(MAIN VFO) 


VFO CAL 


Grounding Cable 
Transceiver Interconnecting Cord 


SWITCH BOARD L-_—_—— Senate: 
X41-1080-00 es 
| 
i} 
| 


INDICATOR: BOARD 
X54-1180-01 Loe———— —-— — — 


X40-1110-00 
cae ee RS EO PE ee a ee TL 


41-1080 - OO rial 


& 
Q1:3SK22 (Y), Q2:25K 19(Y), 03,4: 2SC460(B) nr ee | 
D1: SD 111, D2,3:1N6O 


VRI 10K(8) 


icapee a Es 
| @&)ds| ¥ Rvs ay 
| | ‘ 5 een a 
| Ore XMIT 
| ]D3,4:SEL-103W 
| @ os | s1 
| GND | FUNCTION 
Hi a as ea i eae eS : Eee 
X54 - 1180-01 D1.vO6B 
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VFO-820 


With regard to VFO unit (X40-1110-00), 


refer to that of TS-820 


$40-2077-05 


A01-0300-13 
A20-1071-05 
A22-0200-02 
A23-0430-03 


BO1-0105-05 
BO9-0012-04 
B10-0212-14 
B10-0197-03 
B20-0373-04 
B20-0374-04 
B20-0375-04 
B30-0079-05 
B40-1410-04 
B50-1538-00 


D23-0142-05 


E01-0903-05 
EO5-0901-05 
E09-0204-05 
E14-0101-05 
E23-0046-04 
E23-0047-04 
E23-0069-05 
E31-0035-05 


F15-0210-04 


HO1-1587-04 
HO3-0528-04 
H12-0047-03 
H10-0968-03 
H20-0372-04 
H25-0103-04 
H25-0029-04 


J01-0025-04 
J02-0049-14 
J19-1301-04 
J21-1495-04 
J21-1503-04 
J21-1570-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0709-03 
K29-0166-04 
K29-0269-04 


X40-1110-00 
X41-1080-00 
X54-1180-01 
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A40-0156-13 


Push switch RIT 


Case 
Panel 
Sub-panel 
Rear panel 
Bottom plate 


Dial escucheon 
Rubber cap 
Front glass 
Front glass (dial) 
Dial scale 


Pilotlamp 12V,40 mA 
Model name plate 
Operating manual 


Ball retainer 


9P MT socket 
9P MT plut with lead x 2 
2P plug socket 

1P plug 

Terminal (square) x 6 
Terminal (square) x 9 


7P connector with lead 
Blinding plate 


Carton case (inside) 
Carton case (outside) 
Cushion (F) 

Cushion (R) 
Protection cover 
Polyethylene bag 
Polyethylene bag 


Leg (small) 
Leg (28¢) x 4 

Diode holder x 2 

Lamp stopper 

VFO stopper 

PC board stopper 

Boss A (for dial scale A) 
Boss B (for dial scale B) 
Round boss (holding leg) 
Knob bushing 

Vinvl tie x 7 


Knob x 2, RIT, Function 
Knob, MAIN 
Knob, push 
Knob, calibration 


VFO unit 
Switch unit 
Indicator unit 


wy; Re- 


Dial scale (A) mono-scale (front) 
Dial scale (B) mono-scale (back) 


Terminal (for earth cable) x 2 


VFO-820 


SWITCH UNIT (X41-1080-00) 


eee Re- 
rat n,] ramen, | beeen j ( 


CAPACITOR 
CK45F1H103Z Ceramic 0.01 +80%-—20%| | 


PD14BY2E392J Carbon 3.9k2 +5% 1/4W 
PD14BY2E102J Carbon 1kQ +5% 1/4W 


SEMICONDUCTOR 


lpi _|_-v11-0219-05 Diode __VO6B tie 


POTENTIOMETER 


VR1 R12-3022-05 


Terminal (square) 
Mini-connector 


E23-0047-04 
E40-0713-05 


J12-0048-05 Relay cramper 


INDICATOR UNIT (X54-1180-01) 


Description 


PD14BY2E681J Carbon 6802 +5% é 
PD14BY2E47 1J Carbon 4702 +5% 
SEMICONDUCTOR 
SEL-103W 


V11-0430-05 LED 


E23-0046-04 


Terminal (square) x 3 
F20-0501-04 Insulator x 2 


R92-0150-05 Short jamper 


PAC KIN G Protection cover 


(H20-0372-04) 
VFO-820 i 
Cushion R 
apse Ey ke} (H10-0968-03) 


NV 


Cushion F 
(H12-0047-03) 


Carton case (Inside) 
(HO1-1587-04) 


DG—1 


DG-1 SPECIFICATIONS 


RANGE OF FREQUENCIES DISPLAYED: 
Displays all the transmit/receive frequencies of TS-820 to 
the accuracy of 0.1 kHz order. 

ACCURACY OF STANDARD OSCILLATOR: 
Within af = 1x10 after one month of ageing under 
ambient temperatures of O°C ~ 50°C. 

OPERATING TEMPERATURE: 
—10°C ~ +50°C 

SEMICONDUCTORS AND INDICATOR: 


| Gliemetebe meen oh one sre ate cctieerers ned eke ctaaecranctionticronectdnasernianteael 33 
TranSiStOl meets. c2-ce Sothemeceteee: ee theatt oo cmronant her a1 gid 22 
BO cmeeenene i otro neretaer vac aE Sano oseone catereen tr 28 

1 


With regard to adjustment and installation of DG-1, refer to 
page 36, 48 and the operating manual. 


Carrier 
8.83 MHz 


Bl 


eee 


from Standard oscillator 
O 


10.63 ~ 11.13 
12.33 ~ 12.83 
15.83 ~ 16.33 
22.83 ~ 23.33 
23.83 ~ 24.33 
29.83 ~ 30.33 
36.83 ~ 37.33 
37.33 ~ 37.83 
37.83 ~ 38.33 
38.33 ~ 38.83 


Digital counter mixer and frequency 


28, 28.5, 29, 29.5 
fc = 38 MHz 


B4 


LPF B1 
£:8..:3:557 


Cc 


28~ 33 

45~ 50 

80~ 85 
15.0 ~ 15.5 
16.0 ~ 16.5 
22.0 ~ 22.5 
29.0 ~ 29.5 
29.5 ~ 30.0 
30.0 ~ 30.5 
30.5 ~ 31.0 


28, 28.5, 29, 29.5 MHz 


OUTPUT 


2.8 ~ 31 MHz 


7.83 MHz 
INPUT 
SN76514N 
Vec 
vco 
INPUT 
Th eld a8! 
1.8, 3.5. 7 MHz 
Second mixer circuit diagram 
B LO Cc K D IA G R A M COUNTER MIXER UNIT (X54-1150-00) ce a ais aq 
commamenmmrorniem —______54—4 | | 
| oc-o0c 4 
Q1 BUFF Q2MIx Q3 BUFF Convertor he PO re 
| © EUETE ®) eles Seat 
eh 20 SW Digit driv: driver | 
7.83MHz 
se es | 
1s 3.5 7 ee 
r ——_—— Scanning pulse. BcD | 


Q4 BUFF ICI)MIX 


SE © 


Scanning pulse 
generator 


peer 


= 


romeo EE 


26 39.5 79 29.5| | Sed 
BS 28 Dy: 
D 
B1~4 Switch .P.F. 3450 
0 as~as amp | P 


imu: 
a 


Gate pulse 
forming 


as 
TO bse CAL OUT TO 
3400 2 0 3401 
Ae ape raed 
1OHz 100Hz VkHz VOkHz = 300kHz 
1C3 1/10 1¢41/10  1€5 1/10 1€11/10 162 1/10 1C3 1/2 FF Perraiioecscatcouncen 
To TO TO TO TO To To 
3490 3490 3490 3490 3490 3472 3400 LATCH pulse 
BP BP 6P 8p BP AP AP RESET pulse 
100k Hz 10k Hz TkHz 100Hz 1OHz 
1C3~5 Divider 1C1~3 Divider <is D.H SW 
3% Counter Freg. (When CAR Freq. = 8.830 MHz) COUNTER UNIT (X54-1160-00) 
5V AVR UNIT 
BAND VCO Freq. Counter Freq VCO Frea. in ————} 
Qi AvA | 
q 23.83~24.33 | 16.00~16.50 29.83~30.33 | 22,00~22.50 | ‘=f 
10.63~11.13 2.80~ 3.30 36.83~37.33 | 29.00~29.50 | | 


4.50~ 5.00 
8.00~ 8.50 
15.00~ 15.50 


12.33~12.83 


15.83~ 16.33 
22.83~23.33 


29.50~ 30.00 
30.00~30.50 
30.50~31.00° 


37.33~37.83 
37.83~38.33 
38.33~ 38.83 


OUTPUT 
2.8 ~ 31 MHz 
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DG-1 


COUNTER ASS’Y (X60-1020-00) 


ae: ; Re- 


Chassis mounter 
Chassis mounter 


DG-1 


nts Re- 


Operating manual 


E40-0625-05 


B50- 1566-00 
E40-1225-05 


E31-0039-05 Cable (for counter calibration) 


Counter shield box 
Counter shield case 


F11-0231-03 
F11-0232-13 


HO1-1614-03 Carton case (inside) 


HO3-0543-04 Carton case (outside) 

H12-0048-04 Cushion E X54-1150-00 Counter mixer unit 
H12-0049-04 Cushion C X54-1160-00 Counter unit 
H12-0050-04 Cushion A 

H12/00B 1-04" je |} Cuahien COUNTER MIXER (X54-1150-00) 
H12-0052-04 Cushion D 

H12-0002-03 Protection sheet 

H25-0077-03 Protection cover x 3 


H25-0112-04 Protection cover 


CAPACITOR 

Ceramic 0.0ipF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 0.001nF +10% 
Ceramic 0.022uF +80%—20% 
Ceramic 22pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 2pF +0.25pF 
Ceramic 22pF +5% 

Ceramic 33pF +80% — 20% 
Ceramic 0.022uF +80%—20% 
Ceramic 0.01inuF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 0.0inF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 47pF +5% 

Ceramic 39pF +5% 

Ceramic 120pF +5% 

Ceramic 68pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 22pF +5% 

Ceramic 56pF +5% 

Ceramic 39pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 18pF +5% 


Se: Re- 
. No. \ 
Ref. No Parts No Description Be 


J32-0221-04 Hexagonal boss x 2 


CK45F1H103Z 
CK45F1H223Z 
KC45B1H102K 
CK45F1H223Z 
CC45RH1H220J5 
CK45F1H223Z 
CC45CH1HO20C 
CC45RH1H220J 
CC45CH1H330J 
CK45F1H2232 
CK45F1H103Z 
CK45F1H223Z 
CK45F1H103Z 
CK45F1H223Z 
CC45CH1H470J 
CC45CH1H390J 
CC45SL1H121J 
CC45SL1H680J 
CK45F1H2232 
CC45CH1H220J 
CC45SL1H560J 
CC45CH1H390J 
CK45F1H223Z 
CC45CH1H180J 


5V-AVR unit 
Display unit 
Counter ass’y unit 


X43- 1220-00 
X54-1170-00 
X60- 1020-00 


5V-AVR (X43-1220-00) 


fretne | ramen | cnn 


CAPACITOR 


Electrolytic 47uF +10% 
Mylar 0.1uF +10% 
Mylar 0. 1F 


CEO4W1E470 
CQ93M1H104K 
CQ93M1H104K 


[Ri | RW9BA3HSREK Cement 5.62 +10% 5W 


SEMICONDUCTOR 


V30-0171-05 Ic MC7805CP 


E40-0413-05 


Mini-connector 


Heat sink 
Heat sink (resistor) 


FO1-0244-04 
FO1-0253-04 


Ceramic 47pF +5% 

Ceramic 33pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 12pF +5% 

Ceramic 15pF +5% 

Ceramic 33pF +5% 

Ceramic 22pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 0.001nF +10% 


CC45CH1H470J 
CC45CH1H330J 
CK45F1H223Z 
CC45CH1H120J 
CC45CH1H150J 
CC45CH1H330J 
CC45CH1H220J 
CK45F1H223Z 
CK45B1H102K 


DISPLAY (X54-1170-00) 


Connector 16P with lead 


E31-0021-15 


Ceramic 0.022uF +80%—20% 
Mylar 0.001nF +10% 
Ceramic 0.0047pF +10% 
Ceramic O0.00ipF +10% 


CK45F1H223Z 
CK45B1H102K 
CQ92M1H472K 
CK45B1H102K 


G13-0107-04 Sponge 


Indicating tube stopper 
Indicating tube stopper 


J19-0485-04 
J21-1493-04 


Ceramic 0.022uF +80%—20% 
Ceramic 0.01pF +80%—20% 
Ceramic 330pF +10% 
Ceramic 680pF +10% 
Ceramic 330pF +10% 


CK45F1H223Z 
CK45F1H103Z 
CK45B1H331K 
CK45B1H681K 
CK45B1H331K 


V11-0429-05 Indicating tube LD8109 


Mylar 0. 1uF +10% 
Tantalum 0.033uF +20% 
Ceramic 0.001npF +10% 


CQ92M1H104K 
CS15E1VR33M 
CK45B1H102K 
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CE04W1H100(RL) 
CK45F1H223Z 
CEO4W1E100(RL) 
C90-0262-05 
CK45F1H103Z 
CEO4W1A101(RL) 
C90-0262-05 


CC45CH1H120J 
CC45CH1H560J 
CC45SL1H391J 
CC45CH1H470J 
CC45CH1H150J 
C90-0262-05 


CK45F1H223Z 
CK45B1H471K 
CC45SL1H470J 
CK45B1H331K 
CC45CH1HO10C 
CK45B1H102K 


PD14CY2B101J 
PD14CY2B154J 
PD14CY2B221J 
PD14CY2B47 1J 
PD14CY2B104J 
PD14CY2B332J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B154J 


PD14CY2B101J 
PD14CY2B47 1J 
PD14CY2B101J 
PD14CY2B224J 
PD14CY2B101J 
PD14CY2B47 1J 
PD14CY2B10iJ 
PD14CY2B332J 


PD14CY2B100J 
PD14CY2B181J 
PD14CY2B331J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B331J 
PD14CY2B102J 
PD14CY2B100J 
PD14CY2B221J 
PD14BY2B333J 
PD14CY2B271J 
PD14CY2B102J 


PD14CY2B471J 
PD14CY2B561J 
PD14CY2B101J 
PD14CY2B100J 
PD14CY2B472J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B471J 
PD14CY2B102J 
PD14CY2B272J 
PD14CY2B224) 


Electrolytic 10uF 
Ceramic 0.022uF 
Electrolytic 10uF 
Ceramic 0.047uF 
Ceramic 0.01pF 
Electrolytic 100uF 
Ceramic 0.047uF 


12pF 
56pF 
390pF 
47pF 
15pF 
0.047 uF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


0.022uF 
470pF 
47pF 
330pF 
1pF 
0.001yF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


DG-1 


i 
PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B822J Carbon 8.2k2 +5% 1/8W 
PD14CY2B222J Carbon 2.2kQ +5% 1/8W 
PD14CY2B223J Carbon 22k +5% 1/8W 
PD14CY2B152J Carbon 1.5kQ +5% 1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B222J Carbon 2.2kQ +5% 1/8W 
PD14CY2B472J Carbon 4.7kQ +5% 1/8W 
PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B102J Carbon 1kQ +5% 1/8W 


PD14BY2B183J Carbon 18k2 +5% 


47kQ x7 
47kQ x 6 


Carbon 
Carbon 


SEMICONDUCTOR 


IC SN76514N 
IC TD3490BP 
Ic uPB249D 


R90-0112-05 
R90-0113-05 


+80%—20% 
+10% 

+5% 

+10% 
+0.25pF 
+10% 


V30-0153-05 
V30-0151-05 
V30-0170-05 


V03-0079-05 Transistor 2SC460(B) 
V09-0023-05 FET 2SK22(GR) 
V03-0079-05 Transistor 2SC460(B) 
V01-0084-05 Transistor 2SA733(R) 
V03-0079-05 Transistor 2SC460(B) 
V03-0270-05 Transistor 2SC945(R) 
V01-0084-05 Transistor 2SA733(R) 
V03-0270-05 Transistor 2SC945(R) 
V03-0079-05 Transistor 2SC460(B) 
V01-0084-05 Transistor 2SA733(R) 


V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 181555 
V21-0007-05 Varistor SV-03 

V11-0076-05 Diode 181555 
V11-0482-05 Zener diode BZ-220 
V2 1-0007-05 Varistor SVO3 

V11-0076-05 Diode 181555 


V11-0240-05 Zener diode WZ090 


Ferri-inductor 470uH 
Ferri-inductor 68uH 


L40-4711-03 
L40-6801-03 


L40-3391-03 
L40-4719-02 
L40-1592-02 
L40-2792-02 
L34-0523-05 
L40-1892-02 
L34-0526-05 


Ferri-inductor 2.74H 
Ferri-inductor 4.7H 
Ferri-inductor 1.5uH 
Ferri-inductor 2.74H 
Tuning coil 1H 

Ferri-inductor 1.8uH 
Tuning coil 0.28uH 


Ferri-inductor 1.5uH 
Ferri-inductor 470uH 
Ferri-inductor 68H 
Ferri-inductor 

Choke coil 2.24H 


L40-1592-02 
L40-4711-03 
L40-6801-03 
L20~ 22] L40-4711-03 
L33-0601-05 


Tuning coil 7.83MHz 

Wide range transformer (BM output) 
Oscillating transformer (DC-DC converter) 
Crystal 10 MHz 
Trimmer 40pF 


L34-0522-05 
L34-0524-05 
L19-0020-05 
L77-0482-05 
C05-0032-05 


MISCELLANEOUS 


R92-0150-05 


Short jamper 
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DG-1 


oe ee 


E23-0046-04 Square terminal x 5 


_ E40-0327-05 Type U pin ass'y 
E40-0607-05 Mini-connector x 3 
E40-0826-05 Type U pin ass’y x 2 
E40-1714-05 Mini-connector 


R12-4021-05 Semi-fixed resistor 50k(B) 


COUNTER (X54-1160-00) 


fewine] ramen | ben | 


CAPACITOR 


CC45CH1H101J Ceramic 100pF 


CK45B1H102K Ceramic 0.001pF +10% 
CEO4W1C220 Electrolytic 22uF 16WV 
C90-0262-05 Ceramic 0.047 uF 

CEO4W1A101 Electrolytic 100uF 10WV 


C90-0262-05 Ceramic 0.047 uF 


PD14CY2B272J Carbon 


PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
PD14CY2B104J Carbon 100k2. +5% 1/8W 
PD14CY2B821J Carbon 8202 +5% 1/8W 


Carbon 


SEMICONDUCTOR 


PD14CY2B103J 


V03-0270-05 


Q1,2 


V30-0151-05 TD3490BP 


1C1,2 


IC3 V30-0131-05 IC TD3472AP 
IC4 V30-0132-05 IC TD3400AP 
IC5 V30-0169-05 Ic SN74HOON 


1c6 V30-0168-05 SN74176N 


IC7~11 | V30-0151-05 IC TD3490BP 
1C12~ 16} V30-0167-05 IC TD3475AP 
1C17 V30-0165-05 Ic TD3450AP 
1Ci8 V30-0166-05 IC ‘TD3460AP 
1C19,20 | V30-0165-05 Ic TD3450AP 
1C21 V30-0166-05 IC TD3460AP 
1C22 V30-0165-05 Ic TD3450AP 
1C23 V30-0132-05 IC TD3400AP 
1C24 V30-0151-05 Ic TD3490BP 
1C25 V30-0164-05 IC TD3442AP 


1C26 V30-0163-05 TD3404AP 


COIL/MISCELLANEOUS 


L1 L40-4701-03 Ferri-inductor 17H 
=— E40-0607-05 Mini-connector x 3 
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PACKING 


Operating manual 


(B50- 1566-00) sD 
Cushion A 


(H12-0050-04) 
AVR ASS'Y 


Cushion C 
(H12-0049-04) 


Indicator Cushion D 


(H12-0052-04) 


Protection cover 
(H25-0112-04) 


Counter unit ASS’Y 


Carton case (Inside) 
(HO1- 1614-03) 


v DISPLAY (X54-1170-00) 


DG-1 


Vv 5V-AVR (X43-1220-00) 


Q1: MC7805CP 


MC7805CP 


vY DISPLAY (X54-1170-00) 


G1 G2 G3 


en ee a 
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YG-88C/DS-1A 


Purple 7 1 


; 
| 


RI Purple 


YG-88C SPECIFICATIONS 


| 
CENTER FREQUENCY: l 
8830.7 kHz 
PASS BAND WIDTH: | 
Better than +250 Hz (—6 dB) | eae a Fay 2 
ATTENUATION BAND WIDTH: | | Le es han 
Less than +900 Hz (—60 dB) | LL eteee 
GUARANTEED ATTENUATION: | -« Sen ee 
Better than 80 dB | 


YG-88C tS omaoder a 


Fa: - Re- 
MISCELLAN EOUS 


B42-0664-04 Label 
B50-1556-00 Operating manual 


Power 
connector 


DC connector 


FUSE 15A 


Crystal filter 
Packing case (Inside) 
Packing case (Outside) 


L71-0024-05 
HO1-0585-05 
HO3-0200-04 


DS-1A SPECIFICATIONS 


SEMICONDUCTORS 


T20A6 (2) 

RATED FINAL STAGE INPUT * CAPACITOR 

More than 9OW at CW (1.8 ~ 28 MHz), DC13.8V 
POWER CONSUMPTION * 

15A (CW transmission) RESISTOR 

0.6A (heater switch OFF in signal receive mode) Resistor (Cement) 2.42 5W ‘ef 

5A (heater switch ON in no-signal receive mode) Resistor (Cement) 2202 + 2W 

Note: AT DC13.8V SEMICONDUCTOR 


POWER SUPPLY 


MISCELLANEOUS 


DIMENSIONS : 
80 (W) x 51 (H) x 94 (D) mm £20-0513-05 5P terminal x 2 
WEIGHT FO1-0170-14 Heat sink (A) 
300g *TS-820 is used. FO1-0171-04 Heat sink (B) 
; F11-0195-14 Cover (Heat radiating) 
DS-1A 


Protection bag 
H25-0103-04 


Operating manual 


Operating manual 


Protection bag 
H25-0105-04 


B50- 1567-00 


12P Plug 
Wire kit 


E08-1207-05 
E33-0074-00 


DC-DC converter unit 
X46- 1000-00 


Fuse 15A 


FO5-1531-05 


HO1-1617-03 Case (Inside) 


_ HO3-0544-04 Case (Outside) 

_ H10-1001-03 Cushion 

_ H25-0029-04 Polyethylene bag (Small) 
_ H25-0103-04 Protection bag 


H25-0105-04 Protection bag 


Cushion 
H10-1001-03 


Fuse holder 
Cord bushing 
Free up bolt 


J13-0037-05 
= J41-0024-15 
J61-0014-05 


Case (Inside) 


DC-DC converter HO1-1067-03 


X46-1000-00 


FEATURES 


. HE all-band SSB/CW/RTTY transceiver employing 
PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WWV; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 
receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 
excellent performance is obtained in both the spurious 
radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 

The IF shift-circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 

This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 


prevented unlike clippers. 


. Employment of RF negative feedback 

RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 


feedback. 


. Newly developed analogue dial 

Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency Is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 

Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


8. 


10. 


11. 


i142 


13. 


14. 


15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 
During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 


receive. 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 

This transceiver permits combination use with 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 
effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 


option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, |F OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-5O and low-pass filter LF-30A. 


Use of digital display dial DG-1 (option) 

1) Digital display dial 
The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode. 

Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WVWV. 
The green indication on the dial assures many hours 
of fatigueless operation. 
D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 


2 


system. 
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OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 

The receiver part employs a single superheterodyne system, 
‘while ‘the transmitter part employs a single conversion 
system having a filter type SSB generator. The intermediate 
frequency used is 8830 kHz. ewe 


The local oscillator employs a phase locked loop (PLL) circuit 


controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 

The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characqeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 

In addition to the conventional accessory functions, the 
various circuits newly developed such as RF _ speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 

A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and 08 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a m matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further. 


RECEIVER SECTION 

The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs Q6 and Q7, thereby being converted in IF signal 
of 8830 kHz. 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 


_ diodes D9. through D12. 


The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 
ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 

The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 

This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning circuit. 


COIL PACK UNIT (X44-1140-00) 

Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 

This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00); the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 


DISPLAY UNIT (X54-1170-00) (DG-1: Option) 

The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. 


5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carrier 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the Pe 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 

This unit includes AF amplifier in the final stage of the 
receiver section and the 9-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 

This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
—6-volt generator circuit for block bias. 


VEO UNIT (X40-1110-00) 

Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VFO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.6 MHz. 


MARKER UNIT (X52-0005-01) 

A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator Q2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 


accurately synchronized with 25 kHz by the synchronizing - 


signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by 04 and then taken out as the 


output. 


FINAL UNIT (X56-1200-00) 
This unit includes the final stage power amplifier compart- 
ment except for the output-side a matching circuit. 


RELAY UNIT (X43-1190-00) 

This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or ‘‘cross’’ operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of S2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 

This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 

TS-820 permits 16 kinds of the so-called “cross” operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 
Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board. 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 

Almost all conventional transceivers for amateur use employ 
the double conversion system as shown inFig. 1, particularly 
with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to TS- 
520. 

The double conversion system has the following features. 

1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre- 
quency. 

2. The first IF frequency is fairly free to be set. 

3. Mixer noise is apt to increase due to twice frequency 
conversions. 

4. Excessive level signals are fed to the second mixer. 
Thus, the two-signal characteristic might be 
deteriorated. 

5. Due to many internal oscillators and mixers beat in- 
terference and spurious radiation are liable to be caused. 


/ 
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FUNCTIONAL DISCRIPTION 


RFAMP MIX IFAMP MIX FILTER IF AMP 


RFAMP MIX EILTER IF AMP é 


RF AMP MIX FILTER \F AMP 


IF AMP MIX FILTER IF AMP 


RF AMP MIX 


Fig. 1 Typical double conversion type Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 
in receiving and on suppression of spurious radiation in 
transmitting. Thus, it employs the single conversion system 
with PLL type local oscillator. Employment of the PLL system 
permits various merits such as unification of the dial pointer 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2, and it is considered to be provided with 
the following features. 

1. Since only one mixer is used, mixer noise level is low. 


2. Since the number of oscillators can be reduced, beat in- and IF shift function. 
terference in receiving and spurious radiation in The circuit configuration of TS-820 is as shown in the block 


transmitting are eliminated comparatively. diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 
3. It is comparatively difficult to increase the number of of a single conversion type using PLL local oscillator and 
bands. Thus, the local oscillator circuit configuration crystal filters of 8.83 MHz IF frequency. € 
becomes complicated. 
4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 


FILTER 
VY 


Fr 
IF MIX : 
Fr = VCO- CAR 


8.83MHz vco To Fr = VCO— CAR 


Ro 


FILTER 


NARROW8830.53KHz 


WIDE 8829.85KHz 


wc iy OORT EY: et aR! souls | Se aes eaten ya rene ae eee es —--4 
IF2=CAR—IF, IF, = VCO— HET | 
=CAR— VCO+HBT =Fr,a+CAR—-HET 
VFO =HET—Fra | 
=5.5~5.0MHz we | 
nas | 
~3.83MHz 
es ey? VCO=Fr+caR | 
aan 5A Lt a SRS OO AG Bee BE TER, Re SS Sa = a. | or =Fa+CAR | 
— ee eS EY ] | l 
PE be Siem ag Se | 
| a HET 
| otun | | ee | 
HET,=VCO-|! 
| FSKKEYQ pace Seow |e Aisne Relay Oris ok Uren Ste je 
MARKO ‘© is OS Tes s | 
ae 
| NARROW | 3 wo # 0 | 
oy — 
6° WIDE ex § S : 
| | 
| | 


MODE FREQ. KHz osc 
LSB 8828.5 JJY/WWV 23.83~ 24.33 37.83~ 38.33 


38 .33~ 38.83 


1.8 10.63~11.13 
3.5 12.33~ 12.83 
7 15.83~ 16.33 
14 22.83~ 23.33 
21 29. 83~ 30.33 
28 36.83~ 37.33 
37.33~37.83 


USB 8831.5 
Cw(T) 8830.7 CAR2 
Cw(R) 8831.5 
FSK(R) 8828.5 
FSK@ 8830.7 CAR2 
FSKQN 8830.53 " 
FSKQW 8829. 85 


Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 

During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signal distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D31 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain control by Q26 and Q27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. ; 

The signal sufficiently compression-processed is buffer 
amplified by Q25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 


MONITORING CIRCUIT 

Since TS-820 is provided with a monitoring circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product 
detected by FET Q14, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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Fig. 5 Monitor circuitry 


FUNCTIONAL DISCRIPTION 


The HET mixer serves to convert the different frequencies of 
individual bands into the same frequency, whereas the ( 
carrier mixer acts to keep the transmitting and receiving fre- 
quencies constant regardless of change-over of the MODE « 
switch by applying a carrier signal to the PLL loop and to per- 
form IF shift. Fig. 7 shows the block diagram of the PLL part. 


PLL CIRCUIT 

Fig. 6 shows the circuit configuration of the PLL system 
developed in TS-820. In this system, VCO signal is mixed 
with HET signal and thereby converted into a signal of 3.33 
to 3.83 MHz common to all bands, which is further mixed 
with a carrier to be converted into 5.5 to 5.0 MHz. This 
signal is phase compared with VFO signal of 5.5 to 5.0 
MHz. The comparison output thus obtained is returned to 
VCO to lock it. 


\F 8.830 MHz (SSB) 
8.8307 MHz (CW) 


5.5~5.0MHz 


BAND 


LSB.FSK 8828.5kHz 
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FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET, CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through Q13 and Q14 which serve as a buffer and also 
switching amplifier. 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. If a spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 

The carrier oscillator circuit is divided into CAR 1 and CAR 2; 
the former is in charge of CW (receive), USB, LSB, FSK 


QI8 TD3400AP 


From CAR MIX 


From VFO 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate 018 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by Q18 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 


C13: C12 


To VCO varicap diode 


C15 C14 
B4 
R16 


To VCO OFF circuitry 


Fig. 8 TS-820 phase detector circuit 
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FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 

The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When ‘‘cross’ operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, as compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow, there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


Relay unit 
(X43— 1190-00) 


IF SHIFT CIRCUIT 

This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 


| 
| 

| 

| CAR-1 unit (X50-1310-00) 
: 

| 


Fig. 9 IF SHIFT circuit 


12 


FUNCTIONAL DISCRIPTION 


3. When FSK (RTTY) is operated 
For the RTTY operation, a demodulator and a 
teletypewriter are necessary. Demodulators that are 


2. Adjustment of tone quality during CW mode operation 


O When no CW filter is installed: 


When the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 


(YG-88C at option). 


O When CW filter is installed: 

Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 


receiving level. 


O When the digital display is provided: 

The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency is indicated). 
If zero-in operation is performed by using the digital 
display, follow the procedure. shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 


Receiving CW FILTER 
CAR position SSB FILTER 


‘ c ( 


=— 


Mark (wide) 

8829.85 
Mark (narrow) Space 
8830.53 8830.7 


Fig. 10 RTTY frequency 


8831 8832 (kHz) 


operated with audio input signals with filters of 2125 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage- is 
automatically reduced. Thus, the continuous 
transmission of this. transceiver can be enjoyed without 


any anxiety. 


FSK NARROW 


FSK WIDE 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 

AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. Q4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting. D20 is used for AGC discharge and D21 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 


line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 


CIRCUIT 

In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 


(Refer to Fig. 12). 
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In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
a matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and it is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the mw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the u 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity: is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 dB is 
effected by the tertiary cross modulation products. 


NFB FINAL 


os S2001A bs, Us 


ci 


C25 TC1 Neutralization 


Fig. 12 RF-NFB circuit 
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Relay unit 
(X43-1190-00) 


VFO 


Coil pack unit 
(X44-1140-00) 


AF-AVR unit 
(X49- 1080-00) 


PARTS ALIGNMENT 


IF unit 
(X48-1150-00) 


RF unit 
(X44-1150-00) 


RLL ASSY unit CAR ASSY unit 
(X60-1010-00) (X60- 1000-00) 


V1 


C23 C24 


v2 


FINAL unit 
(X56-1200-00) 


AS 


RELAY unit FIX » VOX unit 
(X43-1190-00) (X50- 1350-00) 


\ 
e 


= 
: 
[ 
! 
| 


C22 


C21 


“4 a. Variable capacitor B 
eo (CO1-0084-05) 


Variable capacitor A 
(CO3-0060-05) 


MARKER unit 
(X51-0005-01) 


RECTIFIER unit 
(X43-1090-02) 


HV unit 
(X43-1110-00) 
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PARTS ALIGNMENT 


IF unit 


C24 


(X48- 1150-00) 


Jae 


v1 


fo) 
Se 
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0 
+ 
st 
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RF unit 


VC3 


vc2 


vcl 
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FUNCTIONAL DISCRIPTION 


NB CIRCUIT 

The NB unit roughly consists of a signal system and noise 
system. 

The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 dB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise component only is picked out through transistors 
Q8, Q9 and Q10 and rectified by D13 and D14 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to Q8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit Q6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, Q8, Q9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 is tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is, the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 
AUX position in BAND switch is empty channel because of 
circuit configuration. 


15 


16 


PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-0315-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass Calibration knob} Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) | (K21-0269-04) (K21-0267-04) 


RIT-O-1IF SHIFT MIC-S-CAR AF GAIN ~-O-RF GAIN 
eA 


<4 


FUNCTION HEATER POWER 
ON ON 


VFO.R 


Phone jack Knob x 2 Dial escutcheon Knob Knob See-saw switch x 2 
(E11-0034-25) |  (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 
4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(E06-0403-05) (S44-2015-05) (K23-0240-04) (K29-0166-04) (A20- 1030-05) 
Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (E01-0801-05) (E11-0005-15) (E01-0903-05) 


M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-0041-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


&} dc i3.8v 20a 
Be et = 


Butterfly nut 12P connector socket US jack 
(N14-0020-04) (EO8- 1208-05) (E11-0003-15) 


Slide switch IP pin jack 12P connector 2P pin jack Slide switch 
(S31-2007-05) (E13-0101-05) (EO8- 1202-05) (E13-0205-05) (S31-2007-05) 


Styren foam cushion (F) 


{H10-1446-02) 


PACKING 


Cushion 
(H10-1276-04) 


Operating manual 


Carton case (inside) 
(HO1-1618-24) 


Carton case (outside) 
(HO3-0545-24) 


4P microphone plug (E07-0403-05) 


Cable for counter calibration (E31 
Pin plug x 5 (E14-0101-05) 
Speaker plug (E12-0001-05) 

9P MT plug (installed) (E05-0901 
8P US plug (E14-0801-05) 


-0039-05) 


-05) 


Plastic extension foot x 2 (N30-4012-11) 


Screw for foot x 2 (JO2-0049-14) 


AC power cord (E30-0181-05) U.S.A. 


Fuse 


4A x 2 (FO5-4022-05) USA, x3 Europe 


Protection cover 
(H20-0439-04) 


6A x 2 (FO5-6021-05) USA, x 3 Europe 


Styren foam cushion (R) 
(H10-1447-02) 


PARTS LIST 


CAPACITOR 


COIL/TRIMMER/VARIABLE CAPACITOR 


Plo) 


C90 0186-05 
c90 0187 05 
C90 0185 05 
C91 0017-05 
C91 0016-05 
CC45SL2H821J 
CC45SL2H102J 
CC45SL2H681J 
CC45SL2H271J 
CC45SL2H101J 


C90-0187-05 
C90-0300-05 
CK45F1H103Z 
CK45E2H103P 
C90-0327-05 
C90-0327-05 
C90-0326-05 
CC45CH2H470J5 
CC45SL2H221J 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0172-05 


RD14BY2E102J 
RD14BY2E332J 
RCO5GF2H101J 


Ceramic 0.001nF 3kWV 
Ceramic 0.0047uF 1.4kWV 
Ceramic 100pF 3kWV 
Ceramic 390pF 

Ceramic 3pF 3kWV 
Ceramic 820pF +5% 
Ceramic O.001npF +5% 
Ceramic 680pF +5% 
Ceramic 270pF +5% 
Ceramic 100pF +5% 


Ceramic 0.0047uF 1.4kWV 
Ceramic 470pF AC150WV 
Ceramic 0.01inF +80%—20% 
Ceramic 0.001pF +100%—0% 
Electrolytic 100uF 500WV 
Electrolytic 100uF 500WV 
Electrolytic 22uF 450WV 
Ceramic 47pF +5% 
Ceramic 220pF 500WV 
Ceramic 0.0ipF +80%—20% 
Ceramic 0.001nF +20% 
Ceramic 0.001pF +80%—20% 
Ceramic 12pF 3kV 
+80%—20% 


RCO5GF2H474J | 


RCOSGF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 
PD14BY2E221J 
PD14BY2E681J 
PD14BY2E102J 


V11-0051-05 
V11-0285-05 


V40-0150-00 


RO1-3028-05 
RO3-3050-05 
RO8-3012-15 


$01-3022-15 
S01-4017-05 
S01-5010-05 
S40-2077-05 
$44-2020-05 
S44-2015-05 
$59-2020-05 
S31-2007-05 
$59-2017-05 


IN6O 
VO6E 


Final tube S2001A 
POTENTIOMETER 


10kQ (C), RF-PRO with switch (S10) 
10kQ (B), RF-VOLT, BIAS 

10kQ (A), AF, 10kQ (B) RF-GAIN 
10kQ (A) MIC, 10kQ (B) CAR 

5kQ (B) RIT, 10kQ (F) IF-SHIFT 


SWITCH 


Rotary switch METER SW 

Rotary switch FIX CH 

Rotary switch BAND SW 

Rotary switch FINAL 

Rotary switch FUNCTION 

Rotary switch MODE 

Push switch RIT, ATT, DH 

Paddle switch STBY, VOX, NB, MON 
Paddle switch AGC 

See-saw switch POWER, HEATER 


Slide switch SG, XVTR 
Rocker switch (Power source selectior 


L33-0032-05 
L33-0218-15 


(CO03-0002-05 


(C03-0060-05 
CO1-0084-05 


L39-0046-05 


D32-0051-04 
D32-0064-04 
D32-0075-04 
D40-0204-04 
D40-0206-05 


E01-0801-05 
E01-0903-05 
E03-0301-15 


Choke coil , 34H 

Choke coil (Final) 

Choke coil, 470uH (for safety) 
Final coil (A) 

Final coil (B) (28 MHz) 
Ferri-inductor, 150uH 


Trimmer (Neutralizing) 


Variable capacitor (A) (Final) 
Variable capacitor (B) (Loard) 


Coil (Parastic suppressor) 


Rear panel 
Bottom plate 


Dial escutcheon 
Speaker grille cloth 
Coupling x 2 (Baklite) 
Rubber cap x 3 (Opening for adjustment) 
Front glass 
Front glass (Indicating plate) 
Front glass (Main dial) 
Dial scale (Sub-dial) 
Dial scale (A) (Out side) 
Dial scale (B) (Inside) 
Pointer (PLATE knob) 
Pilot lamp x 3 12V, 40 mA 
Meter 
Model name plate (KENWOOD) 
Voltage indication sticker 120/220V 
Caution sticker (high voltage) 
Fixed ch. sticker 
DC terminal indicating sticker 
Badge (TS-820) 
arranty card 
Operating manual 
aution card (Transmitter section) 
aution card (Source voltage) 
‘aution sticker (Source voltage) 


Sprocket x 2 

Chain assy 

Shaft (A) (LOAD) 

Band shaft 

Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢ — 6¢) 
Shaft joint (6¢ — 3¢) 
Shaft coupling (DRIVE) 
Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 
Switch stopper 

Vernier mechanism assy 
Fan ass'y 


US socket 
QPMT socket 
3P plug (Power source) 


£04-0102-05 
EO5-0901-05 
E06-0403-05 


£08-0204-05 
E08-1202-05 
E08-1207-05 
E08-1208-05 
E09-0204-05 
E11-0003-15 
E11-0005-15 
E11-0014-05 
E11-0034-25 
£12-0001-05 
E13-0101-05 
£13-0205-05 
E14-0101-05 
E£14-0801-05 
—20-0512-05 
E20-1003-05 
E£22-0207-05 
E23-0014-04 
E23-0056-05 
E23-0093-05 
E30-0181-05 
E31-0037-05 
E£31-0038-05 
E31-0039-05 
E33-0084-00 
E33-0085-00 
E33-0097-00 
E£33-0098-00 
E90-0004-15 


FO5-4022-05 


FO5-6021-05 


FO9-0041-05 
F10-0402-04 
F10-0412-14 
F11-0243-23 
F11-0244-03 
F15-0205-04 
F15-0601-04 
F19-0133-14 


G01-0801-04 
G11-0008-04 
G11-0053-04 


HO1-1608-24 
HO3-0545-24 
HO3-1603-14 
H10-1276-04 
H10-1446-02 
H10-1447-02 
H20-0439-04 
H25-0029-04 
H25-0120-04 


JO2-0022-05 
JO2-0049-14 


PARTS LIST 


i EA ten Maen 


M type receptacle 
9PMT plug 

4P Miceophone socket 
-4P Microphone jack 
2P plug socket x 2 
12P plug socket 
12P plug 
Connector socket (for transverter) 


‘| 2P plug socket x 3 


US jack (External speaker) 
3P phone jack (Key) 

US jack (RTTY) 

US jack (2P with SW) 
Phone plug (SP) 

1P jack x 3 

2P jack 

1P plug x 6 

US plug 

5P terminal plate 

10P terminal plate 

Lug plate 

Acme terminal 

Terminal 

Teminal (mini connector) 
AC power cord 


3P connector with coaxial cable 
Counter cable 

Wire kit 

Wire kit 

Wire kit 

Wire kit 

Plate cap x 2. 


Fuse (4A) x 2 
Fuse (4A) x 3 


Fuse (6A) x 2 
Fuse (6A) xX 3 


Fan 
Shield plate (Relay) 

Shield plate (Final) 

Final box 

Final cover 

Shading plate 

Shading plate (small) x 2 

Protecting plate (for DC-DC converter) 


Spring (for earth) 
Cushion (Relay) 
Cushion 


Carton case (Inside) 
Carton case (Outside) 
Carton case (Outside) 
Cushion 

Styrene foam cushion (F) 
Styrene foam cushion (R) 
Protection cover 
Polyetylene bag 
Polyetylene bag 


Leg (Small) x 4 

Leg (Large) x 6 

Fuse holder 

Switch stopper 
Diode holder x 4 
Lead holder 

Fitting for handle x 2 


3P connector with lead (FSK switching) 


J21-1144-04 
J21-1148-04 
J21-1151-04 


J21-1425-04 
J21-1494-04 
J21-1495-04 
J21-1496-04 
J21-1497-04 
J21-1502-04 
J21-2556-04 
J21-1504-14 
J31-0141-04 
J32-0074-04 
J32-0218-04 
J32-0220-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 


KO1-0049-15 
K21-0266-04 
K21-0267-04 
K21-0268-04 
K21-0269-04 
K21-0279-04 
K21-0315-04 
K21-0709-03 
K23-0239-04 
K23-0240-04 
K23-0241-14 
K29-0166-04 
K29-0269-04 


LO1-1056-05 
L15-0002-15 


$51-4017-15 


ZN 202204 es 


Speaker retainer 
Variable capacitor stopper 
Terminal plate stopper 


_|Speakerretainerass'y 


Retainer 
Meter stopper 

Lamp stopper 

Rotary switch stopper 

Final coil stopper x 2 

RF PC board stopper 

VFO fittings 

Shaft holder x 2 

Ring spacer (Microphone) 
Hexagonal boss (AF) x 4 
Hexagonal boxx x 8 (Push switch) 
Hexagonal boss x 2 (Final) 

Boss for dial scale (A) 

Boss for dial scale (B) 

Round boss 

Knob bushing x 3 

Cord bushing 
Free up belt 
Vinyl tie x 12 


Handle 
Knob FIX, CH 


Knob x 2 CAR, RF GAIN 
Knob x 4 LOAD, RIT, MIC, AF GAIN 


Knob METER 

Knob PLATE 

Knob MAIN 

Knob BAND, MODE 

Knob VOX, ANTI VOX, DELAY 
Knob IF SHIFT 


Knob (Push) x 3 DH, RF ATT, RIT 
Knob (Calibration) 


Power transformer 
Choke coil (Low frequency) 


ANT relay 


Speaker 
Motor 


VFO unit 
Rectifier unit 
HV unit 

Relay unit 
Coil: pack unit 
RF unit 

IF unit 
AF-AVR unit 
FIX-VOX 
Marker unit 
Indicator unit 
VOX-VR unit 
FINAL unit 
CAR ass’y unit 
PLL ass’y unit 


Knob x 3 DRIVE, FUNCTION, COMP LEVEL 


PARTS LIST 


marks 
Description Res 
marks J21-0895-03 VFO variable capacitor stopper 
J25-1505-13 VFO stopper 
CAPACITOR 


HV_(X43-1110-00) 


marks 


VFO (X40-1110-00) 


_____}¢1 —___} CC45PG1H470J—_| Ceramic_—_47pF—__+5% 
CC45LG1H150J Ceramic 15pF +5% 
CC45SG1HO070J Ceramic 7pF +5% 
CC45LG1H470J Ceramic 47pF +5% 


CC45LG1H220 | Ceramic 22pF +5% 
CM93F2A151) | Mica  150pF +5% CAPACITOR 
CC45CHTHO30D | Ceramic 3pF + 0.5pF CK45E2H103P | Ceramic 0.01uF +100%-0% | | 
CK45F1H223Z | Ceramic 0.0224F +80%—20% 

RESISTOR 


Carbon 100k2 +5% 1/2W 
Carbon 680kQ +5% 1/2W 
Carbon 56k +5% 1/2W 
Carbon 12k +5% 1/2W 


RCOS5GF2H104J 
PD14BY2H684J 
RCO5GF2H563J 
RCOS5GF2H123J 


tata E23-0047-04 Terminal (square) x 6 
RELAY (X43-1190-00) 
marks 
CAPACITOR 
Cie2 
C3 
C4,5 Ceramic 0.01uF +80%—20% 
| C6 Mylar 0.1uF +10% 
RESISTOR 
V11-0418-05 Zener diode BZ-052 Re 
Relay 
Mini connector 


Electrolytic 2200uF 25WV 
RS14AB3D221J | Metal film 2202 +5%  2W | 
Mini connector 


Ceramic 0.047uF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 33pF +5% 

Ceramic 5pF +0.5pF 
Ceramic 10pF +0:5pF 
Ceramic 5pF +0.5pF 
Ceramic O.01pF -+80%—20% 
Ceramic 0.047uF +80%—20% 
Ceramic 10pF +0.5pF 


CK45F1H473Z 
CK45F1H223Z 


CC45SL1H330J 
CC45SL1HO50D 


CC45SL1H100D 
CC45SL1HO50D 
CK45F1H103Z 
CK45F1H473Z 
CC45CG1H100D 


RESISTOR 


Carbon 1MQ +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 1MQ +5% 1/4W 
Carbon 3302 +5% 1/4W 
Carbon 33k +5% 1/4W 
Carbon 47k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 


SEMICONDUCTOR 


3SK22(Y) 
FET 2SK19(Y) 
2SC460(B) 


PD14BY2E105J 
PD14BY2E101J5 
PD14BY2E105J 
PD14BY2E331J 
PD14BY2E333J 
PD14BY2E473J 
PD14BY2E102J 
PD14BY2E101J 


C90-0325-05 
CK45F1H473Z 
CK45F1H103Z 
CQ92M1H104K 


VO9-0020-05 
VO9-0011-05 
V03-0079-05 


Ceramic 0.04uF -+80%—20% 
SEMICONDUCTOR 


$D111 
IN6O 


V11-0053-05 
V11-0051-05 


$51-4031-05 
E40-1413-05 
E40-0613-05 


COIL/VC/TRIMMER RL 


Oscillator coil 
Ferri inductor 1 mH 
Ferri inductor 224H 
Ferri inductor 1 mH 


L32-0098-05 
L40-1021-03 
L40-2201-03 
L40-1021-03 


RECTIFIER (X43-1090-02) 


marks 


CAPACITOR 


Electrolytic 33uF 160WV 
Ceramic 0.01unF +100%—0% 


Variable capacitor (Small size) 
Ceramic trimmer 


C03-0001-05 
CO05-0013-15 


MISCELLANEOUS 


VFO Case 


A01-0169-23 


CEO2W2C330 


Indication tape CK45E2H103P 


B42-0010-04 


Variable capacitor 


CO1-0169-05 


Carbon 410k2 +5% 1/2W 
Metal film 4702 +5% 2W 

Carbon 1kQ +5% 1/2W 
Carbon 100k2 +5% 1/2W 
Carbon 100k2 


RCO5GF2H474J 
RS14AB3D471J 
RCO5GF2H102J 
RCO5GF2H104J 
PD14CY2E104J 


Shaft coupling 
Dial mechanism 


D22-0011-05 
D40-0205-05 


EO08-0204-05 2P plug socket 
E713-0101-05 1P pin jack 

SEMiCONDUCTOR 
E22-0207-05 Lug plate be 


Diode 
Diode VO6E 
Diode 


V11-0282-05 
V11-0285-05 
V11-0290-05 


E23-002 1-04 Terminal x 5 


VFOcover 
VFO shield plate 
VFO box 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


MISCELLANEOUS 


E23-0047-04 Terminal (square) X 17 


GO3-0009-04 Spring 
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PARTS LIST 


marks 


L34-0556-05 Tuning coil DRIVE 
L34-0557-05 a} 


COIL PACK (X44-1140-00) 


Re- 
marks 


Tuning coil 


CC45RH1H560J 
CC45RH1H470J 
CC45RH1H560J 
CC45RH1H470J 
CC45RH2H560J 
CC45RH2H390J 
CC45RH2H330J 


C1,2 


CK45F1H103Z 
CC45RH1H220J 


CC45RH1H330J 
CC45RH1H390J 
CQ92M1H102J 


CC45RH2H330J 


CK45E2H103P 
CC45SL1H100D 
CK24E2H103P - 


CC45RH1H330J 
‘| CK45F1H103Z 

CC45RH1H390J5 
CC45RH1H390J5 
CC45HH1H390J 
CC45RH1H390J5 
CC45RH2H390J 
CC45RH1HO50D 


PD14CY2E102J 
PD14CY2E223J 
PD14CY2E102J 
PD14CY2E820J 
PD14CY2E472J 
PD14CY12E392J 


L34-0545-05 
L34-0548-05 
L34-0549-05 
L34-0550-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0542-05 
L34-0545-05 
L34-0543-05 


L34-0544-05 
L34-0545-05 
134-0546-15 
L34-0547-15 
L34-0552-15 
L34-0553-05 
L34-0554-05 
L34-0555-05 


CC45RH1H151JTD 


CC45RH1H101JTD 
CC45SL1H561JTD 


CC45RH1H221JTD 
CC45RH1H101JTD 
CC45SL1H561JTD 


CC45RH1H101JTD 
CC45RH2H121JTD 


CC45SL1H561JTD 


PD14CY12E103J 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


CAPACITOR 


56pF = + 5% 
47pF = +5% 

56pF =. + 5% 

47pF + 5% 

56pF = + 5% 

39pF + 5% 

33pF © +5% 
150pF +5% 
100pF +5% 
560pF +5% 
O.01pF +80%—20% 
22pF = + 5% 
220pF +5% 
100pF +5% 
560pF +5% 
33pF +5% 

39pF = + 5% 
0.001pF +5% 


COIL/VC 


+5% 
+5% 
+5% 
+5% 
+ 100% —0% 
+0.5pF 

+ 100% — 


0% 


+5% 
+80%— 20% 
+5% 
+5% 


+5% 1/4W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 
+5% 1/4W 


MIX 


L40-4711-03 
L34-0558-05 
L34-0559-05 


VC1~3 |C01-0127-15 


D13-0032-03 
D13-0055-04 
D16-0021-04 


D21-0412-14 


E23-0015-04 
E23-0047-04 
E40-0315-05 
E40-0401-05 


RF (X44-1150-00) 


CC45SL1H330J 
CK45F1H 1032. 
C90-0262-05 
CK45F1H103Z 
CK45K1H102M 
C90-0262-05 
CC45SL2H151J 
CQ93M2A473K 
C91-0022-05 


C90-0262-05 
CK45E2H103P 
CK45F1H103Z 
CQ93M2A473K 
CK45E2H103P 
C90-0262-05 
CK45F1H103Z 


C90-0162-05 
CC45SL1H100D 
CK45F1H 1032 

CC45RH1H120J 
CC45RH1H390J 
CK45F1H103Z 
C90-0262-05 

CK45F1H103Z 


C90-0262-05 
CK45D1H102M 
CK45F1H103Z 
CQ93M2A224M 
CK45D1H102M 
C90-0262-05 


CEO4W1HO10(RL) 


Shaft 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Mylar 

Ceramic 


Ceramic 
Ceramic 
Ceramic 
Mylar 

Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Mylar 

Ceramic 
Ceramic 


Variable capacitor 


Sprocket x 3 
Sprocket x 3 
Chain ass‘y 


Shield plate x 2 
VC stopper x 2 


Rotary wafer ass'y 


Electrolytic iuF 


Ferri-indicator 
Trap coil 
Trap coil 


Lug (ground) 
Terminal (square) 

Mini connector x 2 
Connector x 3 


pep 


CAPACITOR 


33pF 
0.01yF 
0.047 uF 
0.01 uF 
0.001 uF 


0.0047uF + 10% 


150pF 
0.047 uF 
0.00 1 uF 


0.047uF 
0.01uF 
0.01pyF 
0.047 uF 
0.01uF 
0.047 uF 
0.01uF 


0.047 uF 
10pF 
0.01yF 
12pF 
39pF 
0.01 uF 
0.047 uF 
0.01pnF 


0.047 nF 
0.00 1uF 
0.01pF 
0.22uF 
0.01yF 
0.047 uF 


+5% 

+80% — 20% 
+10% 

+20% 

+20% 


+5% 
+10% 
+5% 


+10% 
+ 100% —0% 
+80% — 20% 
+10% 
+ 100% —0% 
+10% 
+80% — 20% 


+10% 
+0.5pF 
+80% — 20% 
+5% 

+5% 

+ 80% — 20% 
+10% 

+ 80% — 


20% 


+10% 
+20% 
+ 80% — 20% 
+20% 
+20% 
+10% 


50WV 
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PARTS LIST 


Ref. No. Parts No. Description 
Ri, 
SEMICONDUCTOR 


VO9-0057-05 3SK41(L) 
V09-0036-05 a 3SK35(GR) 
VO9-0057-05 FET 3SK41(L) 
V03-0123-05 Transistor 2SC733(Y) 
V03-0450-05 Transistor 2SC1515(K) 
V0O9-0577-05 FET 3SK41(L) 
V11-0240-05 Zener diode WZ-090 
V11-0219-05 Diode VO6B 
V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 1S1555 
V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 1S1555 
V11-0250-05 Zener diode WZ-090 
V11-0219-05 Diode VO6B 


Electrolytic 0.47uF 
Ceramic 0.047 uF : : 2 
Ceramic 0.0ipF +100%—0% 


CEO4W1HR47(RL) 
C90-0262-05 
CK45E2H103P 


Ceramic 0.01nF +80%—20% 
Ceramic 0.047uF +10% 
Ceramic 22pF +5% 

Ceramic 15pF +5% 

Ceramic 0.01pF +80%—20% 
Ceramic 0.01nF +100%—0% 


CK45F1H103Z 
C90-0262-05 
CC45SL1H220J 
CC45SL1H150J 
CK45F1H103Z 


'CK45E2H103P 


Carbon 1002 +5% 1/4W 
Carbon 100kQ 
Carbon 4702 +5% 1/4W 


PD14CY2E101J 
PD14CY2E104J 


PD14CY2E47 1J 


PD14CY2E822J Carbon 8.2k2 +5% 1/4W 
PD14CY2E682J Carbon 6.8k2 +5% 1/4W 
PD14CY2E273J Carbon 27k +5% 1/4W COIL/TRANSFORMER 
+ 4w 
PONACY AES ey popeh es BOK 2o% Me L40-1511-03 Ferri-indicator 150uH 
PD14CY2E104J Carbon 100k2 +5% 1/4W 
L40-4711-03 Ferri-indicator 470uH P 
PD14CY2E820J Carbon 820 +5% 1/4W 
L40-1511-03 Ferri-indicator 150uH é 
RCO5GF2H680J Carbon 682 +5% 1/2W 
L33-0074-05 Heater choke 0.22yH 
PD14CY2E563J Carbon 562 +5% 1/4W 
L40-4782-02 Ferri-indicator 0.474H 
RCO4GF2H823J Carbon 82kQ +5% 1/2W L40-1511-03 SL RR Heaps TF 
RCO5GF2H392J Carbon 3.9k2 +5% 1/2W # 
: af 1/4W 
PD14CY2E822J Carbon 8.2k2 5% / L34-0527-05 Tuning coil 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W | 34-0524:05 Trapeterneiia 
PD14CY2E393J Carbon 39k2 +5% 1/4W Balad a 


Carbon 3.9k{2 +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
5602 


PD14CY2E392J 
PD14CY2E472J5 
PD14CY2E561J 


fyi | v4o- 0114-00 Tube 2aV7AN ea 12BY7A CS 


R92-0150-05 Short jamper xX 2 


Carbon 


PD14CY2E333J Carbon 33k2 +5% 1/4W 


PD14CY2E123J Carbon 12kQ +5% 1/4W R92-0152-05 Short jamper 
PD14CY2E104J Carbon 100k2 +5% 1/4W 

PD14CY2E123J Carbon 12k2 +5% 1/4W E40-1026-05 Type U, Wafer pin 
PD14CY2E101J Carbon 1002 +5% 1/4W 

PD14CY2E221J Carbon 2202 +5% 1/4W E10-1902-05 Tube socket 
PD14CY2E393J Carbon 39k2 +5% 1/4W E23-0047-04 Terminal (square) 


Carbon 470k2 +5% 1/4W E40-0406-05 Connector 
Carbon 47k +5% 1/4W 
Carbon 2.2kQ +5% 1/4W 
Carbon 1.8k2 +5% 1/4W 
Carbon 1k2 +5% 1/4W 
Carbon 1.8k2 +5% 1/4W 
Carbon 472 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
Carbon 1MQ +5% 1/4W 
Carbon 10k2 +5% 1/4W 


Carbon 3302 


PD14CY2E474J 
PD14CY2E473J 
PD14CY2E222J5 
PD14CY2E182J 
PD14CY2E102J 
PD14CY2E182J 
PD14CY2E470J 
PD14CY2E474J 
PD14CY2E105J 
PD14CY2E103J 
PD14CY2E331J 


F11-0249-05 


Shield case 
IF (X48-1150-00) 


Se 
CAPACITOR 


CC45SL1H221J5 Ceramic 220pF +5% 
CC45SL1H100D Ceramic 10pF +0.5pF 
CC45SL1HO30C Ceramic 3pF +0.25pF 
CC45SL1H470J Ceramic 47pF +5% 
CK45F1H103Z Ceramic 0.0inF +80%—20% 
CEO4W1C100 Electrolytic 10uF 16WV 
CK45F1H103Z Ceramic O0.01inF +80%—20% 


Carbon 10k2 
Carbon 270k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 2.2MQ2 +5% 1/2W 
Carbon 1002 +5% 1/4W 
Carbon 100kQ +5% 1/4W 
Carbon 150k2 +5% 1/4W 
Carbon 180k2 +5% 1/4W 
Carbon 4700 


PD14CY2E103J 
PD14CY2E274J 
PD14CY2E103J 
RCO5GF2H225J 
PD14CY2E101J 
PD14CY2E104J 
PD14CY2E154J 
PD14CY2E184J) 
PD14CY2E471J 


Ceramic 0.022uF 25WV 
Ceramic 0.01uF +80%—20% 
Ceramic 0.022nF 25WV 
Ceramic OOlpF +80%—20% 
Ceramic 0.022uF 25WV 


C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 


Carbon 1002 
Carbon 4702 +5% 1/4W 


Carbon 2.2k2 +5% 1/4W 
Carbon 472 +5% 1/4W 


Carbon 470kQ +5% 1/2W 
Carbon 4702 


PD14CY2E101J 
PD14CY2E471J 


PD14CY2E222J) 
PD14CY2E470J 


RCOSGF2H474J 
PD14BY2B470J 


Ceramic 0.022uF 25WV 
Ceramic 47pF +5% 
Ceramic 0.01uF +80%—20% 


C90-0254-05 
CC45SL1H470J 
CK45F1H103Z 
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PARTS LIST 


cae Re- iti Re- 


C90-0254-05 Ceramic  0.022uF 25WV C100 CQ92M1H153K Mylar 0.015uF +10% 
CC45SL1H470J Ceramic 47pF  +5% C101 CEO4W1E4R7(RL) | Electrolytic 4.7uF © 25WV 
C102 C90-0162-05 Ceramic 0.047uF 25WV 
C103 CEO4W1A470(RL) | Electrolytic 47uF 10WV 
C104 CEO4W1HO10(RL) | Electrolytic 1F 5OWV 
C105 CEO4W1H3R3(RL) | Electrolytic 3.3uF | S5OWV 
C106 CEO4WE4R7(RL) | Electrolytic 4.7uF = 25WV 
C107,108] CEO4W1HO10(RL) | Electrolytic 1 50WV 
C109 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
C110 CK45F1H103Z Ceramic 0.01uF +80%—20% 


Ceramic 0.01uF +80%—20% 
Ceramic 0.047uF 25WV 
Ceramic 0.022uF 25WV 
Ceramic 10pF +0.5pF 
Ceramic 0.022uF 25 WV 
Ceramic 0.001uF +20% 
Ceramic 100pF +5% 

Ceramic 0.01uF +80%—20% 
0.022uF 25WV 


CL45F1J103Z 
C90-0262-05 
C90-0254-05 
CC45SL1H100D 
C90-0254-05 
CK45P1H102M 
CC45SL1H101J 
CK45F1H103Z 
C90-0254-05 


Ceramic 0.047uF 25WV 
Ceramic 0.022uF 25WV 
Ceramic O.0inF +80%—20% 
Ceramic 0.022uF 25WV 
Electrolytic 1uF 50WV 
Electrolytic 10uF 16WV 


C90-0262-05 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CEO4W1HO10(RL) 
CEO4W1C100(RL) 


C111 
C112~116 
C117 
C118 
C119,120 
C121 


Ceramic 


Ceramic 0.01nF +80%—20% 
Ceramic 1pF 50WV 
Ceramic 0.01pF +80%—20% 


CK45F1H103Z 
CEO4W1H010 
CK45F1H103Z 


CK45D1H102M Ceramic 0.001nF +20% 

CK45F1H103Z Ceramic 0.01pF +80%—20% C122 C90-0262-05 Ceramic 0.047uF 25WV 
C90-0254-05 Ceramic 0.022uF 25WV C123 CO92M1H102K Mylar 0.00inpF +10% 
CK45F1H103Z Ceramic O.01nF +80%—20% c124 C90-0262-05 Ceramic 0.047uF +5%. 


Ceramic 150pF +5% 
Ceramic 150pF +5% 
Ceramic 10pF +0.5pF 
Ceramic 22pF +5% 


CC45RH1H151J 
CC45PG1H151J 
CC45SL1H100D 
CC45SL1H220J 


C125 
C127, 
C128 


CC45SL1HO30C Ceramic 3pF +0.25pF 


Ceramic 0.22uF 25WV 


C90-0254-05 


CK45D1H102M Ceramic 0.001nF +20% C129 

CC45SL1H331J Ceramic 330pF +5% 

C90-0254-05 Ceramic 0.022uF 25WV C130,131] CO92M1H103K Mylar 0.0inF +10% 
CK45F1H103Z Ceramic O0.01uF +80%—20% C132 C90-0254-05 Ceramic  0.022uF 25WV 
CC45SL1HO10C Ceramic —1pF +0.25pF C133 CC45SL1H220J Ceramic  22pF +5% 
CC45SL1H470 Ceramic 47pF +5% C134 CC45SL1H101J Ceramic 100pF +5% 
C90-0254-05 Ceramic 0.022uF 25WV Gis5 CEO4W1H010 Electrolytic 1uF 50WV 


CC45SL1H101J Ceramic 100pF +5% 


Electrolytic 47uF 4.7uF 
Ceramic O.01iupF +80%—20% 
Ceramic 0.022uF 25WV 


CEO4W1E4R7 
CK45F1H103Z 
C90-0254-05 


C138 
C139 
C140 


Ceramic 10OpF +0.5pF 
Electrolytic 10uF 16WV 


CC45SL1H100D 
CEO4W1C100 


CQ92M1H103K | Mylar =—-O.01uF_ + 10% 

SEO4WLEO10 Electrolytic 1uF 5OWV C141 | CE04w1C470 Electrolytic 47uF © 16WV 

CK45D1H102M | Ceramic 0.001uF_ 420% }c142 |CC45SL1H470J | Ceramic 47pF = + 5% 

CEO4W1C330 Electrolytic 33uF = 16WV 

Eo2 et 08 Ceramic 0.0224F 25WV C144 | CE04w1H010 Electrolytic 1F 50WV 

CC45SL1H470J | Ceramic 47pF_ £5% C145 |CC45CH1H680J | Ceramic 68pF _—  +5% 
CK45F1H103Z Ceramic 0.001nF +80%—20% 


C146 
C147 
C148 


CC45SL1H221J Ceramic 220pF +5% 


Ceramic 10pF +0.5pF 
0.047uF +80%—20% 


CC45SL1H100D 
CK45F1H473 


C90-0254-05 Ceramic 0.022uF 25WV 


CK45F1H103Z Ceramic 0.01nF +80%—20% 
CE04W1H010 Electrolytic 1,F 50WV 

C90-0262-05 Ceramic 0.047 25WV PD14CY2B392J =| Carbon 
‘CEO4W1HO10(RL) | Electrolytic 1pF 50WV PD14CY2B102J Carbon =—1kS +5%  1/8W 
CK45F1H103Z Ceramic 0:01uF +80%—20% PD14CY2B472J | Carbon 4.7k2 =+5% = 1/8W 


Carbon 1k +5% 1/8W.. 
Carbon 3.9k2 +5% | 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 47k2 +5% 1/8W 
Carbon 


PD14CY2B102J 
PD14CY2B392J 
PD14CY2B221J 
PD14CY2B473J 
PD14CY2B221J 


Ceramic 0.001uF +20% 
Ceramic 47pF +5% 


CK45D1H102M 
CC45SL1H470J 


Ceramic 0.022uF 25WV 


C90-0254-05 


CK45F1H103Z Ceramic 0.01pF +80%—20% 
CC45UJ1H220J | Ceramic 22pF +5% PD14CY2B561J — | Carbon 
CK45F1H103Z Ceramic . 0.01pF-..+80%—20% PD14CY2B221J Carbon 
CC45SL1H101J Ceramic 100pF +5% 
C90-0245-05 Ceramic  0.047uF 25WV PD14CY2B392J Carbon 
PD14CY2B473J  |Carbon 47k? +5% 1/8W 


Ceramic 0.022uF 25WV 


C90-0262-05 
Carbon 2202 +45% 1/8W 


Carbon 5602 +5% 1/8W 
Carbon 3.9k2 +5% 1/8W 


PD14CY2B221J 
PD14CY2B561J 
PD14CY2B392J 


Ceramic O.01npF +80%—20% 


CK45F1H103Z 


CC45SL1HO50D Ceramic 5pF +0.5pF 

CC45SL1H101J Ceramic 100pF +5% PD14CY2B103J Carbon 10kQ +5% 1/8W 
CEO4W1H010 Electrolytic 1yF 5OWV PD14CY2B123J Carbon 12k2 +5% 1/8W 
C91-0404-05 Electrolytic 330uF 10WV PD14CY2B473J Carbon 47kQ +5% 1/8W 
CC45SL1H470J | Ceramic 47pF  +5% PD14CY2B102J —| Carbon 


Carbon 
Carbon 


PD14CY2B101J 


Electrolytic 1uF 50WV 
PD14CY2B153J 


CEO4W1HO010 
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Se 
R24 PD14CY2B122J 
PD14CY2B152J5 
PD14CY2B221J 
PD14CY2B103J 
PD14CY2B473J 
PD14CY2B471J5 


PD14CY2B101J 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


jPD14CY2B103J 
‘PD14CY2B274J 
PD14CY2B471J 
-PD14CY2B101J 
PD14CY2B472J 
PD14CY2B682J 
PD14CY2B103J 
jPD14CY2B102J 


PD14CY2B472J 
PD14CY2B102J 
PD14CY2B123J 
PD14CY2B221J 
PD14CY2B333J 
PD14CY2B683J 
PD14CY2B102J 
PD14CY2B471J 
PD14CY2B333J 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
‘Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


PD14CY2B103J 
PD14CY2B222J 
PD14CY2B224J 
PD14CY2B222J 
PD14CY2B154J 
PD14CY2B333J 
PD14CY2B331J 
PD14CY2B152J 
PD14CY2B104J 
PD14CY2B273J 
PD14CY2B223J 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


PD14CY2B102J 
PD14CY2B103J 
PD14CY2B224J 
PD14CY2B222J 
RCOS5GFH225J 

PD14CY2B103J 
PD14CY2B332J 
PD14CY2B683J 
PD14CY2B561J 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


PD14CY2B471J 
PD14CY2B330J 
PD14CY2B221J 
PD14CY2B474) 
PD14CY2B274J 
PD14CY2B394J 
PD14CY2B221J 
PD14CY2B102J 


PD14CY2B273J ‘Carbon 


PD14CY2B104J Carbon 
PD14CY2B103J Carbon 
PD14CY2B104J Carbon 
PD14CY2B223J Carbon 
PD14CY2B101J Carbon 
PD14CY2B102J Carbon 
PD14CY2B562J ‘Carbon 
PD14CY2B103J Carbon 


PD14CY2B154J Carbon 
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1.2kQ 
1.52 

2202 
10kQ 

47kQ 
4702 
1002 


10kQ 
270kQ 
4702 
1002 
4.7kQ 
6.8k2 
10kQ 
1kQ 
4.7kQ 
1kQ 
12kQ 
2202 
33kQ 
68kQ 
1kQ 
4702 
33k2 


10kQ 
2.22 
220k2 
2.2k2 
150k2 
33kQ 
3302 
1.52 
110kQ 
27kQ 
22k2 


1kQ 
10kQ 
2 20kQ 
2.2k2 
2.2MQ 
10kQ 
3.3kQ 
68kQ2 
5602 


4702 
332 
2202 
470k 
270k2 
390k? 
2202 
1kQ 


2.7k2 
100k 
10k 
100k 
22kQ 
1002 
1kQ 
5.62 
10kQ 
150kQ 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


PARTS LIST 


oe Re- 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/2W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


Re- 


PD14CY2B1025 Carbon 1kQ +5% 1/8W 
PD14CY2B331J ‘Carbon 3302 +5% 1/8W 
PD14CY2B223J Carbon 22kQ +5% 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B102J Carbon 1kQ +5% 1/8W 
PD14CY2B183J \Carbon 18kQ +5% 1/8W 
PD14CY2B153J ‘Carbon 15kQ +5% 1/8W 
PD14CY2B683J Carbon 68k2Q +5% 1/8W 
PD14CY2B223J 22k2 


1k2 au 
|\Carbon 2202 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 10kQ2 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
1kQ 
4702 


PD14CY2B102J 
PD14CY2B221J 
PD14CY2B331J 
PD14CY2B103J 
PD14CY2B332J 
PD14CY2B102J 
PD14CY2B471J 


12kQ2 
Carbon 10k2 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 10kQ2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 4.7kQ2 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 
5.6k2 


PD14CY2B123J 
PD14CY2B103J 


PD14CY2B332J 
PD14CY2B102J 
PD14CY2B470J 
PD14CY2B103J 
PD14CY2B471J 
PD14CY2B472J 
PD14CY2B104J 
PD14CY2B223J 
PD14CY2B562J 


1kQ 
Carbon 47k +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 3.9kQ2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 3.32 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
470kQ 


PD14CY2B102J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B562J 
PD14CY2B392J 
PD14CY2B102J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B474J 


3302 
Carbon 1002 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
1002 


PD14CY2B331J 
PD14CY2B101J 


1k2 
Carbon 1kQ +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 
Carbon 10k2Q +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 272 +5% 1/8W 


Carbon 8.2k2 +5% 1/8W 
Carbon 47k2 +5% 1/8W 


Carbon 472 +5% 1/8W 
470k2 


PD14CY2B221J 
,150 |PD14CY2B270J 


PD14CY2B822J 
PD14CY2B473J 


PD14CY2B470J 
PD14BY2E474J 


SEMICONDUCTOR 


FET 3SK35GR 

FET 2SK19(GR) 
Transistor 2SA495(Y) 
Transistor 2SC733(Y) 
FET 2SK19(GR) 


V09-0036-05 
VO9-0012-05 
V0O1-0027-05 
V03-0123-05 
VO9-0012-05 


Transistor 


V03-0079-05 


Transistor 
Transistor 
FET 

Transistor 
Transistor 
FET 

Transistor 
Transistor 


V03-0123-05 
V03-0079-05 
vo9-0012-05 
V03-0123-05 
V03-0079-05 
V0O9-0036-05 
V03-0299-05 
V03-0123-05 


Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 


V03-0299-05 
V03-0270-05 
V03-0079-05 
V01-0037-05 
V03-0270-05 
V03-0123-05 


Diode 
Diode 
Varistor 
Diode 
Diode 


V11-0370-05 
V11-0051-05 
V21-0004-05 
V11-0051-05 
V11-0076-05 
V11-0240-05 
V11-0076-05 
V11-0370-05 
V11-0051-05 
V11-0076-05 


Diode 
Diode 
Diode 
Diode 


Diode 


V11-0051-05 
V11-0240-05 
V11-0076-05 
V11-0370-05 
V11-0076-05 


Diode 
Diode 
Diode 


R12-3025-05 
R12-7013-05 
R12-1012-05 
R12-4015-05 
R12-0401-05 
R12-0045-05 
R12-3025-05 


L40-1511-03 
L40-1021-03 
L40-1511-03 
L40-1511-03 
L40-1511-03 
L40-1021-03 
L40-4711-03 
L40-1021-03 
L40-6825-04 
L40-1021-03 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


L34-0534-05 
L34-0536-05 
L34-0537-05 
L34-0538-05 
L34-0353-05 
L34-0536-05 
L34-0535-05 
L34-0536-05 
L34-0567-05 


Tuning coil 
Tuning coil 
Tuning coil 


L34-0539-05 
L34-0540-05 
L34-0539-05 


POTENTIOMETER 


Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 


2SC733(Y) 
2SC460(B) 
2SK19(GR) 
2SC733(Y) 
2SC460(B) 
3SK35(GR) 
2SC1000(GR) 
2SC733(Y) 


2SC1000(GR) 
2SC945(R) 
2SC733(Y) 
2SA495(Y) 
2SC945(R) 
2SC733(Y) 


1$1587 
IN6O 
MV-13 
IN6O 
1S1555 


Zener diode WZ090 


1$1555 
1$1587 
IN6O 

1S1555 


IN6O 


Zener diode WZO90 


1S1565 


1$1587 
1$1555 


Fixed resistor 10k 
Semi-fixed resistor 500k 
Semi-fixed resistor 1kQ 
Semi-fixed resistor 50k2 
Semi-fixed resistor 1002 
Semi-fixed resistor 1002 
Semi-fixed resistor 10kQ 


PARTS LIST 


die Re- 
scription 
eeeore marks 


2SC460(B) 


Save’ Re- 
Description 


Oscillator coil 


L34-0202-05 


T15 


Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 


C05-0030-05 
C05-0048-05 
C05-0009-05 
C05-0030-05 


Ceramic filter 


CRYSTAL QUARTZ 
x1 L77-0499-05 NB filter 
X2 L77-0500-05 NB filter 


Crystal quartz filter SSB8.83MHz 
Terminal (square) 

Terminal (square) x 5 
Mini-connector 

Mini-connector 

Mini-connector 

Mini-connector 


L72-0038-05 


L71-0023-05 
E23-0046-04 
E23-0047-04 
E40-0714-05 
E40-0512-05 
E40-1714-05 
E40-1414-05 


PC board stopper (A) 
PC board stopper (B) 
PC board stopper (C) 


J21-1499-04 
J21-1500-04 
J21-0501-04 


AF-AVR (X49-1080-00) 


[rerse | rerene, | retrton fe 
marks 


CAPACITOR 


CEO4W1C221 Electrolytic 220uF 16WV 
CQ92M1H273K Mylar 0.027nF +10% 


CK45B1H471K Ceramic 470pF +10% 
CQ92M1H273K Mylar 0.027uF +10% 
CEO4W1E4R7 Electrolytic 4.7uF 25WV 
CQ92M1H273K Mylar 0.027nF +10% 
CQ92M1H473K Mylar 0.047uF +10% 


CEO4W1C100 Electrolytic 10uF 16WV 


CEO4W1HR47 Electrolytic 0.47nF SOWV 
CQ92M1H103K Mylar 0.0ipF +10% 
-CEO3W1C100 Electrolytic 10uF 16WV 
CK45F1H103Z Ceramic 0.01pF -+80%—20% 
CQ92M1H104K Mylar 0.1pF +10% 
CEO4W1HO10 Electrolytic 1uF 50WV 
CC45SLH101J Ceramic 100pF +5% 
CK45F1H103Z Ceramic 0.0inF +80%—20% 


Electrolytic 1pF 50WV 
Mylar 0.0047uF +10% 
Electrolytic 10uF 16WV 


CE04W1HO10 
CQ92M1H472K 
CEO4W1C100 


CEO4W0J101 Electrolytic 100uF 6.3WV 
CC45SL1H470J Ceramic 47pF +5% 
CQ92M1H473K Mylar 0.047uF +10% 
CEO4W1A470 Electrolytic 47uF 10WV 
CC45SL1H101J Ceramic 100pF +5% 


Electrolytic 220uF 16WV 
Ceramic 0.01nF +80%—20% 


CEO4W1C221 
CK45F1H103Z 


Electrolytic 0.47uF +10% 


Mylar 0.047uF +10% 
Ceramic 330pF +10% 


CEO4W2HR47 


€Q92M1H473K 
CK45B1H331K 


PD14CY2E103)  |Carbon 10k2 +5% 1/4W 
R3 PD14CY2E473J | Carbon _47k2 —+5% —_1/4W 


27 


PARTS LIST 


[retme ] romene | Demin i 
FO1-0242-04 IC heat sink 
FO1-0243-04 AVR heat sink 


FIX-VOX (X50-1350-00) 


PD14CY2E221J 
PD14CY2E102J 
PD14CY2E562J 
PD14CY2E472J 
PD14CY2E103J 
PD14CY2E332J 
PD14CY2E182J 


R4 


R5 
R6 


Carbon 2200 
Carbon 1kQ +5% 1/4W 
Carbon 5.6k2 +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 3.3k2 +5% 1/4W 
Carbon 1.82 +5% 1/4W 


Carbon 10k +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 3.3k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 22k2 +5% 1/4W 
Carbon 5.6kQ +5% 1/4W 
Carbon 27k2 +5% 1/4W 
Carbon 3.9k2 +5% 1/4W 


PD14CY2E103J 
PD14CY2E102J 
PD14CY2E332J 
PD14CY2E103J 
PD14CY2E223J 
PD14CY2E562J 
PD14CY2E273J 
PD14CY2E392J 


Ceramic 22pF +5% 
Ceramic O0.01ipF +80%—20% 
Ceramic 27pF +5% 
Ceramic 0.01uF +80%—20% 
Ceramic 33pF +5% 
Ceramic 68pF +5% 
Ceramic 0.0474F +80%—20% 


CC45CH1H220J 
CK45F1H103Z 
CC45CH1H270J 
CK45F1H103Z 
CC45CH1H330J 
CC45CH1H680J 
CK45F1H473Z 


PD14CY2E222J Carbon 2.2k2 +5% 1/4W CC45CH1HO50D Ceramic 5pF +0.5pF 
PD14CY2E221J Carbon 2202 +5% 1/4W CC45CH1HO70D Ceramic 7pF +0.5pF 
CC45CH1H120J Ceramic 12pF +5% 
PD14CY2E222J Carbon 2.2k2 +5% 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
Carbon 8202 +5% 1/4W CK45F1H103Z Ceramic 0.01pF +80%—20% 


PD14CY2E821J 
PC14CY2E471J 
PC14CY2E682J 
PC14CY2E473J 
PC14CY2E102J 
PC14CY2E392J 


Electrolytic 1uF 50WV 


Ceramic 330pF +10% 
Electrolytic 3.3uF 50WV 


CEO4W1H010 


CK45B1H331K 
CEO4W1H3R3 


Carbon 4702 +5% 1/4W 
Carbon 6.8k22 +5% 1/4W 


Carbon 47k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 


Carbon 3.9k2 +5% 1/4W 


CQ92M1H472K Mylar 0.047u.F +10% 


PC14CY2E471J Carbon 47082 +5% 1/4W CASSIUS Mylar 0.047uF +10% 
PCI4CY2E222J Carbon = 2.2k0 CEO4W1H3R3 Electrolytic 3.3uF | 50WV 
CK45F1H1032Z Ceramic O.01nF +80%—20% 
PC14CY2E212J Carbon 2.7k2 +5% 1/4W Ceoaviilede Electrolytic 0.47uF  50WV 
PCI4CY2E222J Carbon 2.20 45%  1/4W CEO4W1C221(RL) | Electrolytic 220uF | 16WV 
PC14CY2E821J Carbon 8208 +5% 1/4W eboadieies Be hoiytic dl Dou TeVWY 
PC14CY2E471J Carbon 4702 +5% 1/4W ee GANONG Electrolytic 47uF- 6.SWV 
PC14CY2E331J' | Carbon 3302 +5% 1/4W CK45F1H223Z Ceramic 0.022uF +80%—20% 


Carbon 68k +5% 1/4W 3.3uF 50WV 
Carbon 10k +5%  1/4W 


Metal film 682 +5% 1W 


PC14CY2E683J CEO4W1H3R3 Electrolytic 
PC14CY2E103J 


RS14AB3A680J 


CQ92M1H472K Ceramic 0.0inF +80%—20% 


PD14CY2E224J) | Carbon 220k2 +5%  1/4W ceca ttibED Biedsisivtic LLE Caan 
PD14CY2E820) | Carbon 820 CEO4W1C100(RL) | Electrolytic 10uF © 16WV 
CQ92M1H123K __ | Mylar 0.012uF +10% 


Ceramic 0.022uF +80%—20% 
Ceramic 0.047F +80%—20% 


Ceramic 0.01uF +80%—20% 


Carbon 3.3k2 +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 22k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
PD14CY2E563J Carbon 56k2 +5% 1/4W 
R46,47 PD14CY2E472J5 Carbon 47k2 +5% 1/4W 


SEMICONDUCTOR 


V03-0299-05 Transistor 2SC1000(GR) | 


CK45F1H223Z 
CK45F1H473Z 


CK45F1H103Z 


PD14CY2E332J 
PD14CY2E472J 
PD14CY2E223J 
PD14CY2E103J 


Carbon 47kQ +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 100ki2 +5% 1/4W 
Carbon 1002 


PD14CY2E473J 
PD14CY2E102J 
PD14CY2E104J 
PD14CY2E101J 


V30-0172-05 IC TA7201P 
V03-0099-05 Transistor 2SC372 
V11-0113-05 Transistor 2SA496 


Carbon 33kQ +5% 1/4W 
Carbon 472 +5% 1/4W 
Carbon 1002  +5% 1/4W 
Carbon 1k +5% 1/4W 
Carbon 1002  +5% 1/4W 
Carbon 4.72 +5% 1/4W 
Carbon 47kQ +5% 1/4W 
Carbon 56k2 +5% 1/4W 
Carbon 330k +5% 1/4W 
Carbon 1kQ 


PD14CY2E333J 
PD14CY2E473J 
PD14CY2E101J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E472J 
PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 
PD14CY2E102J 


Diode TS 1055 
Diode 1N60 
Zener diode WZ-061 


V11-0076-05 
V11-0051-05 
V11-0243-05 


POTENTIOMETER/COIL 


Semi-fixed resistor 50k2 
Semi-fixed resistor 10kQ 
Semi-fixed resistor 47kQ 
Semi-fixed resistor 5002 


R12-4020-05 
R12-3036-05 
R12-3004-05 
R12-0042-05 


Carbon 5.6kQ 
Carbon 68k22 +5% 1/4W 
Carbon 2.2k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 15kQ +5% 
Carbon 4.7kQ 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


Ferri inductor 3.3uH 


L40-3391-03 


Mini-connector 
Mini-connector 


E40-0613-05 
E40-1113-05 
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PARTS LIST 


ios Re- 
Description 


Carbon 1kQ +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 4702  +5% 1/4W 


marks 


CC45CH1H151J Ceramic 150pF +5% 
CC45CH1H101J Ceramic 100pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 
CC45CH1H390J Ceramic 39pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CC45SL1H101J Ceramic 100pF +5% 
CC45SL1H221K Ceramic 220pF +10% 


PD14CY2E102J 
PD14CY2E472J 
PD14CY2E471J 


Carbon 4.72 
Carbon 4.7kQ2 +5% 1/4W 
Carbon 10kQ +5% 1/4W 
Carbon 4702  +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 22k2 +5% 1/4W 
Carbon 330k2 +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
270kQ 


PD14CY2E4R7J 
PD14CY2E472J 
PD14CY2E103J 
PD14CY2E471J 
PD14CY2E104J 
PD14CY2E223J 
PD14CY2E334J 
PD14CY2E472J 
PD14CY2E474J 
PD14CY2E274J 


Ceramic 47pF +10% 
Ceramic 5pF +0.5pF 
Ceramic 0.047u4F +80%—20% 
47pF = +5% 


CC94SL1H470K 
CC94SL2HO50D 
CK45F1H473Z 


CC45CH1H470J 


Ceramic 


Carbon 


Carbon 47kQ 
Carbon 10k +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 47kQ +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 220k2 +5% 1/4W 
Carbon 1MQ +5% 1/4W 
4.7kQ 


PD14CY2E473J 
PD14CY2E103J 
PD14CY2E101J 
PD14CY2E473J 
PD14CY2E472J 
PD14CY2E224J 
PD14CY2E105J 
PD14CY2E472J 


Carbon 22k02 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon iM +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 120k2 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 10k2. +5% 1/4W 


PD14CY2E223J 
PD14CY2E102J 
PD14CY2E105J 
PD14CY2E104J 
PD14CY2E103J 
PD14CY2E124J 
PD14CY2E103J 
PD14CY2E103J 


SEMICONDUCTOR 
2SC373 


SEMICONDUCTOR 


FET 2SK19(GR) 
Transistor 2SC460(B) 
Transistor 2SC733(Y) 
Transistor SA562(Y) 

Transistor 2SC733(Y) 
Transistor 2SA562(Y) 
Transistor 2SC733(Y) 
Transistor 2SC735(Y) 


V03-0042-05 Transistor 


VO9-0012-05 
V03-0079-05 
V03-0123-05 
Vv01-0032-05 
V03-0123-05 
V01-0032-05 
V03-0123-05 
VO3-0241-05 


IN60 


Diode 


V11-0051-05 


Ferri inductor 


L40-1235-05 


Ceramic trimmer 50pF 


C05-0029-05 


| 
V11-0370-05 Diode 1$1587 
V11-0076-05 Diode 1$1555 
V11-0051-05 Diode 1N60 E18-0401-05 Socket (Crystal) 
V11-0076-05 Diode 1$1555 E23-0005-04 Terminal x 6 
V11-0051-05 Diode 1N60 
V11-0297-05 Zener diode WZ-13 
V11-0076-05 Diode 1$1555 INDICATOR (X54-1180-00) 


V11-0297-05 Zener diode WZ-061 
TRANSFORMER 
Fase SE eee cerca ae hr RAMONE A rEdigronene stray) | 
T2 L12-0013-05 Oscillation transformer R1 ?D14BY2E471J Carbon 4702 +5% 1/4W 
raw [eases Carbon 6802 +5% 1/4W 


SEMICONDUCTOR 


Crystal quarts socket 


E£18-0401-05 


Short jamper 


R92-0150-05 


Mini-connector 
Mini-connector 
Mini-connector 


E40-1413-05 
£40-0613-05 
E40-1413-05 


Terminal x 3 
Insulator x 2 


E23-0040-04 
F20-0501-04 


MARKER (X52-0005-01) VOX-VR (X54-1190-00) 


marks 


CAPACITOR CAPACITOR 


Ce Mylar 0.01nF +10% BIE fer | ckasriH103z Cetahic 0.0 1uE +80%-20% | | 
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RO1-6013-05 
RO1-0043-05 
RO1-4025-05 


CAPACITOR PD14CY2B331J foi sce ale a Re eee 

PD14CY2B473J Carbon 47kQ2 +5% 1/8W 

CC45SL2H101J Ceramic 100pF +5% PD14CY2B272J Carbon 2.7k2 +5% 1/8W 
CK45E2H102P Ceramic PD14CY2B473J Carbon 47k2 +5% 1/8W 
CK45F1H473Z Ceramic 0.047puF PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
CK45E2H103P Ceramic 0.0 1nF PD14CY2B153J Carbon 15k2 +5% 1/8W 


CK45F1H103Z 


PD14BY2E101J 
RCO5GF3A100J 


PD14BY2E332J 
RCO5GF2H101J 


L40-1511-03 
L40-4711-03 
L40-1511-03 


L33-0010-05 


E01-0801-05 


E23-0047-04 


E40/1025-05 
FY -0235-03 
F11-0236-04 
F11-0237-14 
J32-0216-04 
J32-0217-04 
J32-0217-04 
X50-1310-00 
X50-1320-00 


CAR-1 (X50-1310-00) 


at Re- 
CAPACITOR 


Ci CK45F1H103Z 
CC45UJ1H180J 
CC45UJ1H330J 
CK45D1H102M 
CC45UJ1H180J 
CK45F1H103Z 
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aan Re- 


al E23-0046-04 Terminal (square) x 8 


FINAL (X56-1200-00) 


pal, Re- 
rs ee es | 


PARTS LIST 


cd ete Ec 


POTENTIOMETER CC45TH1HO30C Ceramic 3pF +0.25pF 
CS15E1VR22M Tantalum 0O.22uF +20% 
B) VOX DELAY 
a Sata) ANTI VOX CK45F1H103Z Ceramic 0.0inpF +80%—20% | 
CK45B1H471K Ceramic 470pF +10% 


50k02(B) VOX GAIN 


CC45SL1H101J Ceramic 100pF +5% 
CC45CH1HO20C Ceramic 2pF +0.25pF 
CC45CH1H270J5 Ceramic 27pF +5% 
C90-0262-05 Ceramic 0.047nF 25WV. 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CC45SL1H151K Ceramic 150pF +10% 


CK45F1H223Z Ceramic 0. it Tea 


PD14CY2B333J Carbon 


0.01uF 


Ceramic 


PD14CY2B682J _| Carbon 
Carbon 1002 15% PD14CY2B102J | Carbon 1kQ +5% 1/8W 
Carbon 102  +5% PD14CY2B823J | Carbon 82k2 +5% 1/8W 
Carbon 3.3k2 +5% PD14CY2B333J | Carbon 33k2 +5%  1/8W 
Carbon 1002 +5% PD14CY2B102J | Carbon 1k®?  +5% 1/8W 
PD14CY2B101J | Carbon 1002 +5%  1/8W 


Carbon 


SEMICONDUCTOR 


PD14CY2B331J5 
Ferri-inductor 150uH 
Ferri-inductor 470uH 


Ferri-inductor 1504H V03-0079-05 Transistor 2SC460(B) 
V03-0241-05 Transistor 2SC735(Y) 
Parastic supressor V11-0076-05 Diode 1S1555 


Diode 1TT310 
POTENTIOMETER 


Ferri-indicator 1504H 
Choke coil 284H 
Ferri-indicator 150uH 


V11-0432-05 


US socket 


Terminal (square) x 9 


L40-1511-03 
L33-0266-05 
L40-1511-03 


Oscillating coil 


L32-0201-05 


Trimmer 20pF 
CRYSTAL QUARTZ 


Chassis mount wafer C05-0049-05 
CAR shield box 

CAR shield box cover (upper) 
CAR shield box cover (lower) 
Hexagonal boss x 2 (long) 
Hexagonal boss x 3 (medium) 
Hexagonal boss x 3 (short) 
CAR-1 unit 

CAR-2 unit 


R92-0501-05 Short jamper 


Terminal (square) 


E23-0046-04 


E40-0427-05 Type U pin wafer 
E40-0726-05 Type U pin wafer 
E40-0826-05 Type U pin wafer 


E40-1007-05 Counter 


CAR-2 (X50-1320-00) 


om Re- 
ruin, [roman | artemis 


Ceramic 1uF + 80% — 20% 
Ceramic  18pF +5% 


Ceramic  33pF +5% 

Ceramic 0.001nuF +20% CAPACITOR 

Ceramic  18pF +5% 

IEP O.01nF  -+80%—20% CL45F1H103Z Ceramic 0.0inF +80%—20% ne 


PARTS LIST 


a Re. | VCO (X50-1330-00) 
Description 


CC45CH1H180J  |Ceramic 18pF +5% 
CK45F1H103Z Ceramic 0.01unF +80%—20% 
CK45B1H471K.  |Ceramic 470pF +10% 
CC4SSL1H101J | Ceramic  100pF +5% CCASTHIH180S'75)'Ceramic jy 18pFy 25% 
CC45SL1HO20C | Ceramic pF +0.25pF CC4STH1H220J | Ceramic = 22pF_ = 5% 
CC45CH1H330J |Ceramic 33pF  +5% CC45THIH270J = | Ceramic = 27pF = 45% 
CC45TH1H150J |Ceramic 15pF  +5% 
yo Ae ar Wes CK45F1H103Z Ceramic 0.01uF + 80%— 20% 
CK45F1H103Z Ceramic 0.01uF +80%—20% EASA EES Ceramic mG Tur Tet $0” — 20% 
CC45SL1H150) |Ceramic 15pF +5% CC45TH1H470J | Ceramic = 47pF = 5% 
CC45SL1H221K | Ceramic 220pF +10% CC45RH1H220J | Ceramic 22pF 0 5% 
CC45SL1H100D | Ceramic 10pF = +0.5pF CC45RH1H330J [Ceramic 33pF = $ 5% 
©90-0262-05 Ceramic 0.04 7uF 
era Aeonael eecterict anbck hai be CK45F1H103zZ Ceramic 0.01nF +80%—20% 
©90-0262-05 Corecic CC45RH1H150J Ceramic 15pF +5% 
CC45TH1H330J Ceramic 33pF +5% 
CC45RH1H180J |Ceramic 18pF  +5% 
PD14CY2E392J Carbon ’ CC45RK1H220J5 Ceramic 22pF +5% 
PD14CY2E333J | Carbon 332  +5% 1/4W CC45RH1H270J |Ceramic 27pF +5% 
PD14CY2E682J | Carbon 6.8k2 +5% 1/4W CK45F1H103Z Ceramic 0.01pF +80%—20% 
PD14CY2E333J | Carbon 33k2 +5% 1/4W CC45RH1H100D |Ceramic 10pF +0.5pF 
PD14CY2E102J | Carbon 1k2 +5% 1/4W CC45TH1H270J |Ceramic 27pF  +5% 
PD14CY2E683J | Carbon 68k2 +5% 1/4W CC45SH1H180J |Ceramic 18pF  +5% 
PD14CY2E101J |Carbon 1002 +5% 1/4W 
PD14CY2E561J  |Carbon 5602 +5% 1/4W CC45SH1H220J |Ceramic 22pF  +5% 
PD14CY2E472) |Carbon 4.7k2 +5% 1/4W CC45SH1H150J |Ceramic 15pF  +5% 
PD14CY2E332J | Carbon 3.3k2 CK45F1H103Z Ceramic 0.01pF +80%—20% 
PD14CY2E101J | Carbon CC45TH1H180J. |Ceramic 18pF  +5% 
SA ESNBUcTOR CC45TH1H220J |Ceramic 22pF +5% 
CC45TH1H270J |Ceramic 27pF  +5% 
V03-0079-05 Transistor 2SC460(B) CC45TH1H150J Ceramic 15pF +5% 
CK45F1H103zZ Ceramic 0.01uF +80%—20% 
V11-0076-05 Diode 1$1555 CC45RH1HO20C {Ceramic 2pF +0.25pF 
V11-0051-05 Diode 1N60 CC45TH1H180J Ceramic 18pF +5% 
V11-0076-05 Diode 1$1555 
oat pac Ween 1-0414-05 Diode 1S2588 CC45RH1H270J |Ceramic 27pF +5% 
CC45RH1H150J |Ceramic 15pF  +5% 
L40-1511-03 Ferri-inductor Se Se COAG BHA I90) Epi Corned Nesom ee 
CK45F1H103Z Coramic ~~ O.01kF 80% —20% 
Rely ’ CC45TH1H180J Ceramic 18pF +5% 
U326204-05 Oscillating coil CC45SH1H680J |Ceramic 68pF +5% 
CC45SH1H470J Ceramic 47pF +5% 
C05-0010-15 Trimmer 10pF CC45SH1H560J |Ceramic 56pF +5% 
C05-0013-05 Trimmer 20pF CK45F1H103Z Ceramic 0.01nF +80%—20% 
CC45TH1H180) |Ceramic 18pF  +5% 


CRYSTAL QUARTZ 


L77-0487-05 8830.7kHz 


E23-0046-04 
E40-1007-05 


Description 


E40-0625-05 
E40-0825-05 
F11-0239-03 
F11-0240-14 
F11-0241-24 
J32-0216-04 
J32-0217-04 
J32-0218-04 
X50-1330-00 
X50-1340-00 


Chassis mount wafer x 2 
Chassis mount wafer 
PLL shield box 

PLL shield cover (upper) 


PLL shield cover (lower) 
Hexagonal boss x 4 
Hexagonal boss x 5 
Hexagonal boss x 6 
VCO unit 

PD unit 


a ALT OTT A EN 


Terminal (square) 
Connector 


PLL ASS’Y (X60-1010-00) 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H1032 
CK45D1H102M 
CC45CH1HO20C 
CC45CH1HO30C 
CK45F1H103Z 
C90-0262-05 


CK45D1H102M 


marks 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 


68pF +5% 
47pF = +5% 

56pF +5% 

0.01nF +80%—20% 
18pF  +5% 

68pF +5% 

47pF = +5% 

56pF = +5% 

O.01nF +5% 

18pF  +5% 


68pF +5% 

47pF +5% 

56pF +5% 

0.01nF +80%—20% 
0.001npF +20% 

2pF +0.25pF 

3pF +0.25pF 
0.01uF -+80%—20% 


0.001pF +20% 
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PARTS LIST 


fracne | romano [omen | 


SEMICONDUCTOR 


CC45SL1H120) | Ceramic 12pF  +5% 
CC45SL1H220J Joie 22pF +5% V09-0012-05 FET 2SK19(GR) 
CC4BCHTH150) | Ceramic 15pF —#5% Po ee a Ea 
CK45F1H103Z | Ceramic 0.01uF + 80% —20% oa ne af aye 
CC4ECHIHOS0Gimn sCorermezme spina ys p:25Pr V03-0079-05 Transistor 2SC460(B) 
CK45F1H1032 | Ceramic 0.01uF + 80%—20% Bee cate eee 
CCABSLINY 5 1 Lema inGrramnigge eh PUP amas > V03-0124-05 Transistor 2SC734(Y) 


C90-0262-05 Ceramic 0.047uF 


Diode 1S2588 
Diode 1S1658-3 


D1i~12 | V11-0414-05 
D13~23] V11-0293-05 


Tantalum 3.3uF +20% 


CS15E1A3R3M 


CK45F1H103Z Ceramic 0.01nF +80%—20% 

CC45SL1H271J Ceramic 270pF +5% 

CC45SL1H121J Ceramic 120pF +5% L1~15 | L40-1511-02 Ferri-inductor 150uH 

CK45F1H1032Z Ceramic 0.01,F L16 L40-1592-02 Ferri-inductor 1.54H 

CL45D1J102M Ceramic 0.001nF L17~18 | L40-1092-02 Ferri-inductor 14H 
L20 L40-1292-02 Ferri-inductor 1.2uH 
L21 L40-1511-03 Ferri-inductor 150uH 

PD14CY2B104J | Carbon 100k +5% = 1/BW! L22 L40-1202-02 Ferri-inductor 1.2uH 


PDIACYRE IONS 4, Carbon gl OO ga tA a: EW L23 L40-1511-03 Ferri-inductor 150uH 
PD14CY2B330J | Carbon 332  +5% 1/8W aoe 
PD14CY2B104J Carbon 100k2 +5% 1/8W T1 L32-0199-05 Oscillating coil 15MHz 
PD14CY2B101J Carbon 1002 +5% 1/8W 72.3 L32-0193-05 Oscillating coil 1.8MHz, 3.5MHz 
PD14CY2B151J | Carbon 1502 +5%  1/8W 2 sO12E06 Dectlating coll, Mize 
PD14CY2B104J) | Carbon 100kK2 +5%  1/8W Ub? ONO e Recitsting coll, 14 Mite 
PD14CY2B101J | Carbon 1002 +5% 1/8W U2 sO 708 Cscitsongiomibe) it: 
PD14CY2B151J | Carbon 1502 +5%  1/8W nia amiga Qretatinginols 2 ee 
L34-0529-05 Trap coil 8.83MHz 


PD14CY2B104J Carbon 


PD14CY2B101J Carbon 


PD14CY2B104J | Carbon 100k2 +5%  1/8W 
PD14CY2B101J | Carbon 1002 +5% 1/8W 

PD14CY2B330J | Carbon 332  +5% 1/8W peeve Wee. enot ieee 
PD14CY2B104J | Carbon 100k2 +5%  1/8W 

PD14CY2B101J | Carbon 1002 +5%  1/8W eva rlen Tanna! ineceenede 
PD14CY2B104J | Carbon 100k9 3a 1/8W wees Per ea ES 
PD14CY2B101J | Carbon 1002 -+5% 1/8W ay Nae 4 eet les) 


PD14CY2B104J Carbon 


PD (X50-1340-00) 


PD14CY2B101J Carbon 


PD14CY2B104J Carbon 100k2 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W ef. 
PD14CY2B104J Carbon 100k2 +5% 1/8W Ref. No. Parts No. Description wie 
PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B104J Carbon 100k2 +5% 1/8W CAPACITOR 
PD14CY2B101J Carbon 1002 +5% 1/8W 
ep 14CY2B4703 Cutan “e790 tee. 1/ew CC45SL1H100D |Ceramic  10pF +0.5pF 
a CK45F1H103Z Ceramic 0.01nF +80%—20% 

PD14CY2B39 b 3902 +5% 1/8W 

Sot Teli ceecae | CK45F1H2232 Ceramic 0.022uF +80%—20% 


Ceramic 0.01unF +80%—20% 
Electrolytic 100uF 10WV 
Ceramic 0.01pF -+80%—20% 


PD14CY2B104J Carb 
eh CK45F1H103Z 
CEO4W1A101 


CK45F1H103Z 


Carbon 


PD14CY2B333J 


Be rere Meleaeet spect ev cKasr1H2232 | Ceramic 0.022uF_ +80%-20% 
PD14CY2B103J | Carbon 10k2 +5%  1/8W CK45F1H223zZ Ceramic  0.022uF +80%—20% 
PD14CY2B221J | Carbon 2202 +5% 1/8W 

PD14CY2B393J | Carbon 3902 +5% 1/8W CEO4W1A101 Electrolytic 100uF © 10WV 
PD14CY2B473J Carbon 47k2 +5% 1/8W CS15E1VR22M Tantalum 0.22uF +20% 
PD14CY2B331J | Carbon 3302 +5% 1/8W CC45SL1H470J |Ceramic 47pF  +5% 
PD14CY2B330J | Carbon 332  +5% 1/8W CK450D1H102M |Ceramic  0.001nF +20% 


Ceramic O0.01pF +80%—20% 
Ceramic 100pF +5% 


CK45F1H103Z 


Carbon 6802 +5% 1/8W 
CC45RH1H101J 


Carbon 472 +5% 1/8W 


PD14CY2B681J 


PD14CY2B470J 


Ceramic 390pF +5% 


CQ09S1H391J 


PD14CY2B102J Carbon = 1k2 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W CC45RH1H101J Ceramic 100pF +5% 
PD14CY2B822J Carbon 8.2k2 +5% 1/8W C90-0262-05 Ceramic  0.047uF 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W CK45F1H223Z Ceramic 0.022uF +80%—20% 
PD14CY2B122J Carbon 1.2k2 +5% 1/8W CS15E1V0O10M Tantalum = 1uF +20% 
PD14CY2B103J Carbon 10k2 +5% 1/8W CC45SL1HO50C Ceramic 5pF +0.25pF 


Ceramic 10pF +0.5pF 
Ceramic 33pF +5% 


CC45SL1H100D 
CC45SL1H330J 


PD14CY2B330J Carbon 
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PARTS LIST 


ae Re- Re- 


CK45F1H103Z 
CC45SL1H331J 
CK45F1H103Z 
CC45SL1H331J 
CK45F1H103Z 
CC45SL1H151J 
CC45SL1H221J 
CL45F1H103Z 


Ceramic 
Ceramic 
Ceramic 
“Ceramic 
: Ceramic 
Ceramic 
‘Ceramic 
Ceramic 


0.01uF 
330pF 
0.01uF 
330pF 
0.01uF 
150pF 
220pF 
0.01pF 


+80% — 20% 


PD14CY2B122J 


+5% 

+80% —20% PD14CY2B470J5 
+5% PD14CY2B471J 
+80% — 20% PD14CY2B102J 
+5% PD14CY2B471J 
+5% PD14CY2B472J 


+80% — 20% 


PD14CY2B272J 
PD14CY2B101J 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


CC45SL1H100D Ceramic 10pF +0.5pF PD14CY2B471J Carbon 4702 +5% 1/8W 
CC45SL1HO50C Ceramic 5 pF +0.25pF |PD14CY2B470J Carbon 472 +5% 1/8W 
CK45D1H102M Ceramic 0.001nF +20% R32~34 |PD14CY2B102J Carbon 1k2Q +5% 1/8W 
CK45F1H223Z Ceramic 0.022uF +80%—20% PD14CY2B821J Carbon 8202 +5% 1/8W 
CS15E1V010M Tantalum pF +20% PD14CY2B101J Carbon 1002 +5% 1/8W 
CC45CH1H470J Ceramic 47pF +5% PD14CY2B152J ‘Carbon 1.5kQ +5% 1/8W 
CC45CH1H470J Ceramic 47pF +5% PD14CY2B103J ‘Carbon 10k2 +5% 1/8W 
CC45SL1H151J Ceramic 150pF +5% PD14CY2B152J Carbon 1.5kQ +5% 1/8W 

PD14CY2B471J Carbon 4702 +5% 1/8W 


1.2k2 +5% 1/8W 
47 +5% 1/8W 
4702 +5% 1/8W 
1kQ +5% 1/8W 
4702 +5% 1/8W 
4.7k2 +5% 1/8W 
2.7k2 +5% 1/8W 
1002 +5% 1/8W 


CC45CH1H470J Ceramic 47pF +5% PD14CY2B393J Carbon 39k2 +5% 1/8W 
CC45SL1H151J Ceramic 150pF +5% PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
CK45F1H103Z ‘(|i Ceramic ~=—0.01pF._ ~—« + 80% — 20% PD14CY2B101J | Carbon 1002 45%  1/8W 
CC45CH1H100D || Ceramic 10pF = +0.5pF PD14CY2B473J Carbon 47k2 +5% 1/8W 
CC45SL1H151J ' Ceramic 150pF +5% PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B101J | Carbon 1002 +5% 1/8W 
CC45CH1H101J Ceramic 100pF +5% PD14CY2B273J Carbon 27k +5% 1/8W 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B562J | Carbon 5.6k2 +5%  —1/8W 
CC45CH1H101J Ceramic 100pF +5% PD14CY2B101J Carbon 1002 +5% 1/8W 
CK45F1H1032Z Ceramic 0.01pF +80% — 20% PD14CY2B472J Carbon 4.7k2 +5% 1/8W 


CC45SL1H330J 


PD14CY2B151J 
PD14CY2B331J 
PD14CY2B391J 
PD14CY2B472J 
PD14CY2B183J 
PD14CY2B472J 
PD14CY2B562J 
PD14CY2B391J 
PD14CY2B332J 


PD14CY2B183J 
PD14CY2B472J 
PD14CY2B332J 
PD14CY2B102J 
PD14CY2B222J 
PD14CY2B102J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B472J 


PD14CY2B182J 
PD14CY2B561J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B471J 
PD14CY2B122J 


Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


33pF 


PD14CY2B101J 


PD14CY2B103J 
1/8W PD14CY2B562J 
1/8W PD14CY2B101J 
1/8W PD14CY2B103J 
1/8W PD14CY2B562J 
1/8W PD14CY2B101J 
1/8W PD14CY2B47 1J 


PD14CY2B683J 


PD14CY2B330J 


PD14CY2B101J 
1/8W PD14CY2B471J 
1/8W PD14CY2B151J 
1/8W PD14CY2B821J 
1/8W PD14CY2B103J 


Q1~12 |V03-0079-05 


1/8W 
VO9-0012-05 
V01-0037-05 
VO9-0012-05 
1/8W V01-0037-05 
1/8W V03-0079-05 
1/8W V30-0132-05 
1/8W V30-0173-05 
1/8W V03-0271-05 
V30-0174-05 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


SEMICONDUCTOR 


Transistor 
FET 
Transistor 
FEI 
Transistor 
Transistor 


Transistor 
IC 


CC45CH1H101J Ceramic 100pF +5% PD14CY2B272J Carbon 2.7k2 +5% 1/8W 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B101J | Carbon 1002 +5%  1/8W 
CC45CH1H101J |. Ceramic 100pF +5% PD14CY2B682J |Carbon 6.82 15%  1/8W 
CK45F1H103Z Ceramic 0.01pF +80%—20% PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
CC45SL1HO20C Ceramic 2pF +0.25pF PD14CY2B101J Carbon 1002 +5% 1/8W 
CC45SL1H180J ‘ Ceramic 18pF +5% PD14CY2B103J Carbon 10k2 +5% 1/8W 
C90-0262-05 Ceramic 0.047 nF PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
CK45D1H102M_ | Ceramic 0.001nF +80%—20% PD14CY2B101J | Carbon 1002 45% =—1/8W 
C90-0262-05 . Ceramic 0.047uF PD14CY2B103J Carbon 10k2 +5% 1/8W 

PD14CY2B562J Carbon 5.6k2 +5% 1/8W 


1002 +5% 1/8W 
10k2Q.  +5% 1/8W 
5.6k2 +5% 1/8W 
1002 +5% 1/8W 
10k2Q +5% 1/8W 
5.6k2 +5% 1/8W 
1002 +5% 1/8W 
4702 +5% 1/8W 
68k2 + =+5% 1/8W 


332 +5% 1/8W 
1002 +5% 1/8W 
4702 +5% 1/8W 
1502 +5% 1/8W 
8202 


2SC460(B) 
2SK19(GR) 
2SA495(Y) 
2SK19(GR) 
2SA495(Y) 
2SC460(B) 
TD3400AP 
MC4044P 
2SC1345(E) 
MC1496G 


=] LIST 


Diode 181555 2 
POTENTIOMETER 
L40-1511-03 Ferri-inductor ee 
L40-2201-03 Ferri-inductor 22uH 
L40-1021-03 Ferri-inductor 1mH 
L40-1511-03 Ferri-inductor 150uH 
L34-0518-05 BPF coil 
L34-0519-05 BPF coil 
L34-0518-05 BPF coil 
L34-0520-05 LPF coil 
L34-0521-05 LPF coil 
L34-0520-05 LPF coil 
L77-0497-05 20.5MHz (3rd over tone) 
L77-0488-05 7.3MHz_ (Original) 
L77-0489-05 9.0MHz (Original) ( 


L77-0490-05 12.5MHz (Original) 

L77-0491-05 19.5MHz (3rd over tone) 
L77-0492-05 26.5MHz (3rd over tone) 
L77-0493-05 33.5MHz (3rd over tone) 
L77-0494-05 34MHz = (3rd over tone) 
L77-0495-05 34.5MHz (3rd over tone) 
L77-0496-05 35.0MHz (3rd over tone) 


R92-0150-05 ‘Short jamper 


E23-0046-04 Terminal (square) x 9 
E40-0607-05 Connector x2 6p 
E40-0626-05 Type U pin waferx 4 6p 
E40-0807-05 Connector 8p 
E40-0826-05 Type U pin wafer 8p 
F10-0401-04 Shield plate 
F10-0404-04 Shield plate 
F11-0238-04 Shield plate 


DISASSEMBLY 


1. How to remove panel 


1) Remove all the knobs from the front panel. 
2) Remove the dial escutcheon and front glass 


according to Fig. 14. 
3) Remove the screws from both sides of the panel 


according to Fig. 13. 


2. How to remove VFO 


1) Remove upper and lower cases. 

2) Disconnect the VFO output cable and 2P plug 
behind the VFO case. 

3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 
Fig. 14. 

4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 


1) Remove the knob and dial escation as shown in Fig. 
14. 

2) Turn the dial to the ‘0’ of VFO dial scale. 

3) Install the inside of the mono-scale so that the 
number ‘5’ comes upside. (Only one number “5” 
exists.) 

4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 
from “‘O” comes up-center. 

5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” can be seen 
through the small square hole (0 90). ; 

NOTE: ———.-—_—____— 

1) When installing the both sides of the mono-scale, 
provide a clearance of 1 ~ 1.5 mm between them. 

2) Use care not to turn imprudently the mono-scale to 
avoid damaging it. 


6) Install the dial escation and knob as shown in Fig. 
14. 


Fixing nut 
(N14-0110-14) 


Front glass 

(B10-0197-03) 
Dial escutcheon 
(BO1-0105-05) 


a 
4 
4 


Ball retainer 
(D23-0142-05) & 


bc 
Calibration knob ~~ >= g _& 
(K29-0269-04) Ewe ; 
, ta ha 


Knob LES 
(K23-027 1-04) SSS 


H| 


) 


SY 


INS 


Screw 


Fig. 14 Removing VFO 


‘Pan head screw 
(N33-4008- 15) 


ang 


a Pan head screw 
(N33-4008-15) 


Fig. 13 Removing the panel 
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DISASSEMBLY 


5. How to remove RIT and RF ATT switches 
1) Remove the panel according to the instruction 
shown in Item 1 above. 


mounting procedure”. 2) Remove the upper and lower cases. 
3) Remove from the subpanel the chassis, on which 


Counter assy by 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 


ANTI VOX 

Potentiometer 3002 (B) 
(RO1-0043-05) 

VOX GAIN 
Potentiometer 50k (B) 
(RO1-4025-05) 


3. How to check counter assembly (DG-1: Option) 
1) For the mounting procedure of the counter 
assembly, refer to Fig. 15 ‘Modification first option 


VOX DELAY 
Potentiometer 250kQ (B) 
(RO1-6013-05) 
VOX-VR unit 
(X54-1190-00) 


N30-3006-41 Hex. boss 


(3 x 6) 
J32-0218-04) 
Fig. 15 
2) When checking each voltage, attach the printed 
circuit boards, as shown in Fig. 16. 
N32-3004-41 
(3 x 4) 
Fig. 17(a) Removing the VOX + VR unit 

6. How to remove meter 

1) Remove the upper and lower cases. € 


2) Remove the two screws, by which the meter is 
attached to the subpanel. 


Display unit Hi 
Hl, Pilot lamp 


(X54-1170-00) : 
|} (B30-0079-05) 
Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a 
(B31-0241-05) 


small capacity of approx. 2OW and carry out 
unsoldering quickly. 


4. How to remove VOX/VR unit : : 
: : Fig. 17(b) Removing the meter 
1) Remove the panel according to the instruction 
mentioned in Item 1 above. 
2) Remove the upper and lower cases. 
3) Remove the two each screws, by which the 
individual switches are attached to the subpanel. ~ 
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DISASSEMBLY 


7. How to remove paddel switch 9. Sectional view of VFO shaft 
1) Remove all the knobs and dial plates from the front 
panel according to Item 1. 
Remove the meter according to Iter 6. 
Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 
When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 
lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). 


W NY 


= 


Push with a screw driver 


1. Knob axle 9. Taper collar 

2. Coil washer 10. Reduction axle 
3. Differential gear B 11. Steel ball A 
4. Coil spring 12. Steel ball 

5. Differential gear A 13. Spring C 

6. Plate spring 14. Bearing 

7. Washer A 15. First gear 

8. Cap ring 16. Gear assembly 


Push out to front side 


Fig. 18 


8. How to disconnect lead from miniplug 
According to the figure shown below, hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 
miniplug. 


(S 


Fig. 19 


37 


TROUBLESHOOTING 


RECEIVER SECTION 


Refer to the next item. 


Blown fuse 


. No power from Fuse 
power supply . Power switch * Defective switch . eerie check 
AC cord * Broken wire around plug « Continuity check 


Disconnect B terminal 
lead and check 
Check and repair 


+ Q7 2SA496, Q3 TA72dP 


defective 
In contact with chassis. 


Low frequency unit 
(X49- 1080-00) 
B circuit 


1 


2. Blown fuse 


3. Non-receiving « Noise can not 1) Speaker ¢ Speaker defective ¢ Replace 
be heard. 2) AF-AVR unit * Q3 TA7201P defective * Disconnect B terminal lead 
and check. 


Poor contact Continuity check 


Phone jack 


Continuity check 


AF GAIN variable resistor 

VR4-1 10k defective. 

* Defective transistor 

¢ Regulated voltage power 
supply defective. 

¢ Deteriorated Q1, Q2, Q3 

+ IFT, 71, 72, T3, T4, T6, T7 
mistuned or broken wire. 

¢ BPF mistuned or broken wire. 

Bias circuit defective 


1) AF GAIN variable resistor 


« Noise can be 
heard. 


* Voltage check, replace 

¢ Refer to PLL trouble- 
shooting. — 

¢ Voltage check and operation 

check according to level 

diagram. 


2) Each transistor 
vco 


IF circuit 
(X48- 1150-00) 


¢ Readjust and continuity check. 
« Check X'TAL X1, X2 
« Check voitage in 14V line 

and AGC line. 
* Voltage check or operation 
check according to level 
diagram. 


¢ Defective diode switch 
circuit for crystal filter. 


« Adjustment 
* Continuity check 


« ANT and RF coil mistuned. 

« Poor contact of rotary 
switch 

* Broken wire of coaxial cable 
or RF ATT in ANT circuit 

¢ Poor contact of XVTR switch 
$19 

¢ Short circuit of tuning 

variable capacitor 


5) RF, ANT circuit 


Continuity check 


Continuity check 


Disconnect lead from MD 
terminal in drive unit coil 
pack and check continuity 
of variable capacitor. 

* Bias check 

* Operation check according 
to level diagram 

Adjust 


Deteriorated Q2, 03, Q6, Q7 


e Unbalanced received carrier 


6) Detector circuit 
(X48- 1150-00) 


Misadjusted semi-fixed Adjust 

variable resistor VR1 

(10k®) for zero setting 

Misadjusted semi-fixed 

variable resistor VR2 

(500k) for sensitivity 

setting 

* Maifunction of Q15 and Q16 
(2SC733) in AGC circuit 

* Broken wire of RFC L10 

and L11 (150uH) 

Defective relay RL 


1) IF unit 
(X48- 1150-00) 


¢ Pointer won't 
deflect 


4. S meter 


Adjustment 


Voltage check and replace 


Continuity check 


Continuity check 


2) Relay unit 
(X43- 1190-00) 


Reduced RF1 reference Readjust RF1 to 3.3V 


bias voltage 
* Deviated carrier balance 
VR3, TC3 


1) AF.AVR unit 
(X49- 1080-00) 

2) IF unit 

(X48- 1150-00) 


* Pointer is 
kept deflected 


Adjustment 
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TROUBLESHOOTING 


5. Marker is 1) Marker unit * Poor contact in FUNCTION * Continuity check and voltage 


inoperative (X52-0005-01) switch S5-4 check at terminal 9 
* Broken wire of coaxial cable Continuity check 


connected to MO terminal 

¢ Broken wire of RFC, Continuity check and voltage 
L1 (12mH) check of Q1, 2SC373 

¢ Defective crystal oscillator Replace 
element X1 (100kHz) 


TRANSMITTER SECTION 


ae 


. No output is 
obtained 


* Voltage check or replacement 
check 

Continuity check 
Continuity check 


) Final stage Deterioration of or mal- 
function of S2001 
* Poor contact of relay RL1 
¢ Poor contact of rotary 
switch S4 
« Short circuit in loading 
variable capacitor VC2 
* Defective carrier VFO, 
heterodyne or crystal, etc. 
Deteriorated drive tube 
V1 (12BY7A) or broken heater 
filament 
¢ Broken wire of CAR-2 
coaxial cable 
¢ Defective FET Q13SK35 (GR) 
* Poor contact or broken lead 
of MIC GAIN VR (10k) 


Continuity check 


* Refer to item of symptom of 
receiver section. 
Voltage check 


Oscillation stop in each 
oscillator 
RF unit 


2 


Continuity check 


IF unit 
(X48- 1150-00) 


e Voltage check 
Continuity check 


Voltage check or replacement 


check 
Voltage check of replacement 


Deterioration or malfunction 
of $2001 
Deteriorated vacuum tube 


. No output is Final stage 


obtained 


2) RF unit 
(X44- 1150-00) check 

3) IF unit and RF unit Mistuned IFT coil pack ¢ Refer to the receiver 
(X48- 1150-00) section troubleshooting and 


the level diagram of trans- 
mitter section. 


Voltage check 


Malfunction of S2001 


1 


- No lp meter Final stage 


reading 


* Voltage check 
Continuity check 


Poor contact in SG switch 
Defective meter circuit 


* Defective O5 2SC1515 * Voltage check 


. No ALC meter 1) RF unit 
reading (X44-1150-00) « Low drive voltage * Refer to Symptoms 1 and 2. 
2) ALC circuit * Short circuit in ALC circuit * Continuity check 


¢ Poor contact in relay of Continuity check 


relay unit 


* Check power voltages 
* Continuity check 


* Defective power supply 
* Broken lead or voltage 
dividing resistors 


1) Power supply section 
2) Meter circuit 


. No HV meter 
reading 


* Continuity check and voltage 
check 
* Voltage check 


+ Broken lead connected to VS 
or SS terminal 

* Defective Q9, 2SA562 or short 
circuit in D17, IN6O 

Poor contact in switch 


FIX-VOX unit 
(X50- 1350-00) 


1 


. Standby switch | (Including PTT) 


is inoperative 


* Continuity check and voltage 


Standby switch 
check 
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TROUBLESHOOTING 


1) COF terminal 


COUNTER (DG-1: Option) 


* No lighting 


« DC 1.2V appears due to * Votlage check 


defect in PLL circuit 


1. Counter mal- 


functions 
(main body * Disconnect COF lead from Check 
operation terminal. If lights up, the 


counter is normal. 
No signal comes in 


also abnormal) 


+ Defective VCO oscillator 


2) VCO signal terminal 
circuit 


No carrier signal comes in Check signal system 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


* Level down of carrier or VCO Level check 


signal 
Unlocking of PLL circuit 


Display won't be 


stabilized 
Readjust PLL coil 


Check 
« Check 


+ Interrupted 5V power source 
¢ Defective 5V supply line 


. Counter mal- * No lighting 


functions 

(main body ¢ Defective DC-DC converter * Check 
normally * Poor contact with display unit * Check 
operated) * Defective decoder unit IC6, * Check 


Q12-20 in counter mixer unit * Check 


* Defect around 7.83MHz mixer Check 


circuit 
* Defect around SN76514N mixer 
circuit 
Defective parts in LPF 
circuit 
¢ Defective wide-band amplifier 
(Q5~Q8) 


1) No input is applied to 
counter circuit 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Check 


Check 


Check 


* Defect around 7.83MHz Check circuit 


mixer circuit 


Insufficient input to 
counter circuit 
(X54-1160-00) 
Defective gate and reset 
latch pulse generator circuit 


Display won't be 
stabilized 


Defective |C3 ~ICS5 in counter Check circuit 


circuit (X54- 1160-00) 


2 


Operation check 


* Defect around IC2 in 
X54-1150-00 

¢ Defect around IC3~IC5 in 
X54-1150-00 

¢ Defect around IC24~1IC26 
in X54-1160-00 

« Defect around 1C17~1IC23 

in X54-1160-00 


1) Oscillation stop of reference 
oscillator 

2) Stop of time base frequency 
divider 

3) Stop of scanning control 
circuit in multiplexer 

4) Stop of multiplexer circuit 
in multiplexer 


Only one digit 
lights up 


* Operation check 


Operation check 


Operation check 
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ADJUSTMENTS 


5. AF dummy load 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 
simplified adjustment using a voltmeter, AF and RF 
vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 


adjusted. 
1. 2-1 carrier frequency adjustment (adjustment inside the 


CAR unit). 

2. 2-5 IF trap coil adjustment and 5-2-2 trap coil 
adjustment (L24 and L265 in coil pack unit and T12 in 
VCO unit). 

3. 2-8 S meter sensitivity adjustment (VR2 in IF unit). 

4. 3-1 Standard oscillator adjustment of counter (trimmer 
TC1 in counter unit). 

5. 5-1-1 BPF adjustment of PLL (T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


1. Voltmeter 
1) Input resistance: 
2) Voltage range: 


NOTE: 
High-precision circuit testers may be used. However, be 


careful since accurate reading is not obtained in 
high-impedance circuit measurement. 
ee See a 


More than 1MQ 
FS = AC/DC 1.5 to 1000V 


2. RF vacuum-tube voltmeter (RF VTVM) 
1) Input impedance: More than 1MQ and less than 
20pF 
2) Voltage range: 
3) Measurable frequency range: 


FS = 10mV to 300V 
More than 50 MHz 


NOTE: ——__________— 
When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RE VTVM by connecting it to the output of 
detector as mentioned later. 

es SLE se Ee 


3. AF voltmeter 
1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mV to 30V 


4. AF generator (AG) 
1) Frequency range: 200 Hz to 5 kHz 


2) Output: Maximum 1V 
NOTE: ———_—_______—__—______ 
The distortion factor of AF generator should be small. 
ee ere eee Soe ee ee 


1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 


10. 


11. 


12. 


1) Impedance: 50 to 752 

2) Power:. Endurable against power of more than 
100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


. Oscilloscope 


Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


. Slow sweep generator 


1) Center frequency: 8.83 MHz 

2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 

4) Sweep rate: At least 0.5 sec/cm 


. SSG 


1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/pV 


NOTE: 
Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 


Frequency counter 
1) Minimum input voltage: 
2) Measurable frequency range: 


5OmvV 
More than 40 MHz 


Noise generator 
Select an equipment that generates ignition-like noise 
containing high harmonics up to 30 MHz or more. 


Directional coupler 
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ADJUSTMENTS 


2. Unless otherwise specified, set the respective knobs to 
the following positions. 


PREPARATORY WORK 


1. Remove the upper and lower cases according to the 1) Front panel 
figure below. .When making adjustment with the side MODE USB 
face of the set up, be sure to position the final stage at FUNCTION VFO 
the upper side. Otherwise, the ventilation effect of the fi- RF GAIN MAX 
nal stage, cooling effect, is deteriorated and the final HEATER OFF 
tube may be deteriorated. VOX MAN 
NB OFF 
MONI OFF 
AGC FAST 
PROCESSOR OFF 
RF ATT OFF 
RIT OFF 
IF SHIFT O (Center) 
DH OFF 
STBY REC 
POWER ON 
2) Rear panel 
SG SW OFF 


om. 


X VERTER SW OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). é 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 


2. Adjusting procedure 
Connect the voltmeter between RF1 terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 
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ADJUSTMENTS 


2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
1) Connect RF VTVM to TP5 in IF unit (X48-1 150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 50mV (refer to 


Fig. 21). (refer to Fig. 24 IF unit) 
CAR-1 


CAR-2 


Tc3 Tc2 TC1 


© 


Fig. 21 CAR unit 


2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP5 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY sw| ADJ | ADJ FREQ 


USB(TC2)| 8831. 500KHz 
LSB(TC1)| 8828. 500 
8830. 700 
8830 .530 


8829 .850 


NOTE: 
When changing over from FSK SPC to FSK MRK, or vice 


versa, open or short the RTTY key on the rear panel. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 
NARROW (refer to Fig. 11). 


2-2. Voltage adjustment of VCO 


1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 

1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-00) (refer to 
Fig. 22). 

2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 

NOTE: 


For the detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


(29) 


rs 
AE Tees 
T2 
[Q)" a 


Ti2 


(WwWV) 


(3.5) (7) (14) Té 
(21) 


TP1TP2 TPS 


(O} 


TP4 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 
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ADJUSTMENTS 


COIL PACK 


is LI6 


20[6] o4{6) ORO 
J 6 O- 


L19 ui7 Lis 
(21) (7) 


(7) 
ut 


L10 
(3.5) 


(7) (1.9) 


226] [(S]ww 


if t5(44) 3 (3.5) Lt 


Adjusting 
sequence 


1 


150 
175 

0 (15.0MHz) 
225 


2 
3 
4 
5 
6 
7 500 


Table 1 


2-4. IFT adjustment 
1. Measuring instrument used: SSG (or marker) 
2. Adjusting procedure 
1) Apply a signal of 14.175 MHz at 40 dB (or marker) 
to the antenna terminal from SSG. 
2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 
RF unit (X44-1150-00) until S meter reads 
maximum value (refer to Fig. 24 and Fig. 25). 


© Ss 
S 13 


© (Qo) 


Fig. 24 IF unit 
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RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
3) Dummy load for AF 
2. Adjusting procedure 
BAND: 7 MHz 
VFO scale: 300 
1) Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L265 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect. make adjustment until AF output 
becomes minimum (refer to Fig. 23 “Coil pack 


unit’). 


. Oscilloscope 


Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 

1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 

2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TC5 in IF unit (X48-1150-00) alter- 
nately until the output becomes minimum (refer to 
Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 
Simplified adjustment: 
1) After receiving marker signal and turning ON NB switch, 
adjust T8 and T9 until the terminal voltage at TP1 on IF 


unit (X48-1150-00) becomes minimum (refer to Fig. 


24). 
Formal adjustment: 

1) After making the simplified adjustment, connect the 
noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 

2) Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 
the waveform changes from Figure A to Figure B (refer 
to Fig. 27). 


Mann 
ae 


(a) Before adjustment (b) After adjustment 


Fig. 27 Adjustment of noise blanker 


3) Then, fine adjust T1, T3, T8 and T9 so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

4) Turn ON RF switch and ATT switch and further fine 

readjust 11, T3, T8 and T9. Even when the RF and ATT 

switches are ON, the noise blanker should be effective. 

In final stage, make sure that the receiving gain is not 

reduced greatly. 


oOo 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 

1) After adjusting each section until sensitivity 
becomes maximum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 

2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
starts deflecting at O dB. 

3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads SQ. 


2-9. RIT adjustment 
1. Measuring instrument use: Unnecessary (use the 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


AF-AVR 


Fig. 28 AF + AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Connect the counter to the collector of 04 in the 


marker unit (X52-O0005-01) and open the MS termi- 


nal. 
2) Set the FUNCTION switch to CAL 25 kHz and 
adjust TC1 in the marker unit for 100,000 Hz + 1 


Hz (refer to Fig. 29). 
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ADJUSTMENTS 


Fig. 29 MARKER unit 


2-11. VFO adjustment 


1. Measuring instruments used 


1) TF VTVM 
2) Frequency counter 


2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit; if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 


Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes O.6V. 


FIX » VOX 
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Tc4 TCS TC2 TC 


Q©0909 


Fig. 30 FIX »« VOX unit 


VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. Frequency adjustment of counter standard oscil- 


lator 


Simplified adjustment: 
1. Measuring instrument used: Counter and calibration 


cable 


2. Adjusting procedure 


1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WWY signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOTE: 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2). The adjustable range by TC1 is 1 MHz + 20 Hz. In 
rough adjustment, receive a WWV signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


De ee ee 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
2) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 
and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 
2) Connect RE VTVM to TP2 in the counter mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to 0.2V) (refer to Fig. 33). 


NOTE: 
In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


SS ee 


4. Adjustment of Transmitter Section 


4-1. Adjustment of drive coil 
1. Measuring instrument used 
RF dummy load (502) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 
2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 

2) Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil”. 

Note: ——————effeFeF” 
Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 


from each other. 
eee ee a eee eee 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 60mA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


RF VTVM 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24). 


4-4. Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 
1. Measuring instruments used 
1) AG 
2) RF VTVM 
3) RF dummy load 
4) Directional coupler 


2. Adjusting procedure 
1) In Fig. 35, connect AG to MIC terminal and apply an 


input of 1500 Hz at 5 mV. 


AG RF VTVM _ Power meter 


Microphone 
Fig. 35 Adjustment of carrier point 
2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. d 
3) Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 
Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 


4 


~— 


CAR-1 


Fig. 36 CAR 7 unit 


4-6. Adjustment of speech processor 
1. Measuring instruments used 
1) AG 4) RF VTVM 


2) AF VTVM 5) Frequency counter 
3) Oscilloscope 


2. Adjusting procedure 
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1RM© DEereeaeeeees USB MIC GAIN... Center 
COMP LEVEL .. Full clockwise SG SW...... OFF 
PROCESSOR: PULE Si BN eae SEND 
METER @ ss.ceces: COMP 


2) Connect a frequency counter to TP3. Adjust TC-4 
to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

3) Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust 711,112, 71 3, and 114 to 
obtain maximum level at TP-2. 

4) Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 

°OoO ©) 


° 
fo} 


Oscilloscope 


KS) 


VRS | TP2 VAs 


Fig. 37 Adjustment of speech processor 

5) Set the output of the audio signal generator to 0.3 
mV at 1 kHz and make a note of the level at TP-2. 
Adjust finely TC-4 so that the level at TP-2 goes 

. down to —6dB when the generator is set to 300 
Hz. Adjust the oscillation frequency to below 451.5 
kHz, and the level at TP-2 to become — 6dB for the 
first time when the oscillation frequency is gradually 
increased from around 450 kHz. 
Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 
7) After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 kQ. 
Confirm that the COMP LEVEL METER pointer in- 
dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 
4-7. Adjustment of monitoring level 

1. Measuring instruments used 


1) RF dummy load 3) AF VTVM 
2) AG 4) AF dummy load 


6 


— 


8 


— 


2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch, and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 


Formal adjustment: 
1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBé 
(or LSB). 


Power meter 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1150-00) until the 
monitor output level becomes 0.63V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SW: OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec. 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANTI VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (8) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SG SW: OFF 
MODE: CW 
AF VR: 12 o'clock position 
STBY: SEND 


1) In Fig. 39, adjust VR3 in AF « AVR unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 
IP scale. 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 
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22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 
3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 
(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 


Fig. 42. 


Fig. 41 PD unit 


Fig. 42 Output waveform 
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NOTE: 
(1) This band width should be 5.25 MHz + 750 kHz or 


more and the valley depth should be 4 dB or less. 
(2) Set the oscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOTE: 

(1) When VFO is changed from O to 500, the voltmeter 
reading should changed proportionally. 

(2) In a band more than 21 MHz, there are two tuned 
points of 3.2V. The proper tuned point is obtained 
when the core is inserted into the printed circuit 
board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Turn the slide switch $1 in VCO unit 
(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 
2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 
3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency. Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 


ADJUSTMENTS / REFERENCE DATA 
a aaeses REFERENCE DATA 


24.08 MHz +450 kHz or more Counter Mix Unit IC6 (uPB2490) 


10.88 MHz £330 kHz or more Truth Value List (8 segments) 
12.58 MHz +350 kHz or more 
16.08 MHz +400 kHz or more 
23.08 MHz +500 kHz or more 
30.08 MHz +500 kHz or more 
37.08 MHz +500 kHz or more 
37.58 MHz +500 kHz or more 
38.08 MHz +500 kHz or more 
38.58 MHz +500 kHz or more 


Received signal +500 kHz or more 
+8.83 MHz 


4 Output 


A AHAAAAA AGA 
on nwt WN. = 


ico} 


Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
2. Adjusting procedure 
1) Connect SSG through a capacitor to the cathode 
side (the line connected to R28, 472) of diodes D1 
to D11 in VCO unit (X50-1330-00) under receiving 
condition. 
Set the BAND switch to 29.5 position, and receive a 
signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 
output. Adjust TR in VCO unit until the beat output ey, na wry 
becomes minimum. fh wey ay” TVG f 


2 


— 


Character shape 


Es 
= 
~S 
— 


TS-820 MODIFICATION FOR MARINE 
BAND (2.134 MHz) . 


1. Receiver section 
Set the driver knob to the center position. Adjust the 
ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 
~ 2.136 MHz can be covered. 

2. Transmitter section 

1) Set the driver knob to the center position. Adjust 
the drive coil to obtain maximum output power at 
2.0 MHz. 

2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 
Capacitor. 

3) Remove the load fixed capacitor C26 (220 PF). By 
these modifications, the frequency range of 1.86 
MHz ~ 2.15 MHz can be covered. 
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CIRCUIT DIAGRAM / PC BOARD 
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CIRCUIT DIAGRAM / PC BOARD 
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v FINAL (X56-1200-00) 
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VFO-820 
SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 
OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 
OUTPUT VOLTAGE: 
1 volt + 3 dB (across a 470 ohm load). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
2 Ens 
6 diodes 
POWER REQUIREMENTS: 
The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 
DIMENSIONS: 
6.5” wide x 6.0” high x 7.5” deep (excluding feet). 
WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 


BLOCK DIAGRAM 


VFO BOARD X40-1110-00 


2 
| VFO OSC 
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Q1 Buffer Amp Buffer Amp. Buffer Amp. 
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CONNECTION WITH TS-820 


VFO-820 


VFO OUT 


9V IN 


9V OUT 
(MAIN VFO) 
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VFO-820 


With regard to VFO unit (X40- 1110-00), 


refer to that of TS-820 


S40-2077-05 


A01-0300-13 
A20-1071-05 
A22-0200-02 
A23-0430-03 
A40-0156-13 


BO1-0105-05 
BO9-0012-04 
B10-0212-14 
B10-0197-03 
B20-0373-04 
B20-0374-04 
B20-0375-04 
B30-0079-05 
B40-1410-04 
B50- 1538-00 


D23-0142-05 


E01-0903-05 
EO5-0901-05 
E09-0204-05 
E14-0101-05 
E23-0046-04 
E23-0047-04 
E23-0069-05 
E31-0035-05 


F15-0210-04 


HO1-1587-04 
HO3-0528-04 
H12-0047-03 
H10-0968-03 
H20-0372-04 
H25-0103-04 
H25-0029-04 


JO1-0025-04 
JO2-0049-14 
J19-1301-04 
J21-1495-04 
J21-1503-04 
J21-1570-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0709-03 
K29-0166-04 
K29-0269-04 


X40-1110-00 
X41-1080-00 
X54-1180-01 
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Knob x 2, RIT, Function 
Knob, MAIN 
Knob, push 
Knob, calibration 


VFO unit 
Switch unit 
Indicator unit 


| ee 


Push switch Mee AR aaa 


Case 
Panel 
Sub-panel 
Rear panel 
Bottom plate 


Dial escucheon 
Rubber cap 
Front glass 
Front glass (dial) 
Dial scale 


Dial scale (A) mono-scale (front) 
Dial scale (B) mono-scale (back) 


Pilotlamp 12V, 40 mA 
Model name plate 
Operating manual 


Ball retainer 


9P MT socket 
9P MT plut with lead x 2 

2P plug socket 

1P plug 

Terminal (square) x 6 
Terminal (square) x 9 
Terminal (for earth cable) x 2 
7P connector with lead 


Blinding plate 


Carton case (inside) 
Carton case (outside) 
Cushion (F) 

Cushion (R) 
Protection cover 
Polyethylene bag 
Polyethylene bag 


Leg (small) 
Leg (28¢) x 4 

Diode holder x 2 

Lamp stopper 

VFO stopper 

PC board stopper 

Boss A (for dial scale A) 
Boss B (for dial scale B) 
Round boss (holding leg) 
Knob bushing 

Vinvl tie x 7 


VFO-820 


SWITCH UNIT (X41-1080-00) 


CAPACITOR 


CK45F1H103Z Ceramic O0.01pF +80%— 20%| 


PD14BY2E392J Carbon 3.9k2 +5% 1/4W 
PD14BY2E102J Carbon 1kQ +5% 1/4W 
SEMICONDUCTOR 


D1 V11-0219-05 Diode __‘VO6B Ee 
POTENTIOMETER 


Terminal (square) 
Mini-connector 


E23-0047-04 
E40-0713-:05 


J12-0048-05 Relay cramper 


INDICATOR UNIT (X54-1180-01) 


marks 


RESISTER 


PD14BY2E681J Carbon 6802 +5% 1/4W 
a PD14BY2E471J Carbon 4702 +5% 1/4W 
SEMICONDUCTOR 


[03,4 | V11-0430-05 LED SEL-103W Be 


E23-0046-04 


Terminal (square) x 3 


Insulator x 2 


F20-0501-04 


R92-0150-05 Short jamper 


Protection cover 
(H20-0372-04) 


PACKING 
VFO-820 


Operating manual 
(B50-1538-00) 


Cushion R 
(H10-0968-03) 


Carton case (Inside) 
(HO1- 1587-04) 


DG—1 


DG-1 SPECIFICATIONS 


RANGE OF FREQUENCIES DISPLAYED: 


from Standard oscillator 


OUTPUT 


2.8 ~ 31 MHz 


Geet 


Displays all the transmit/receive frequencies of TS-820 to ae 
the accuracy of 0.1 kHz order. 8.83 MHz 
ACCURACY OF STANDARD OSCILLATOR: 
Within af = 1x 10-° after one month of ageing under pies 
ambient temperatures of O°C ~ 50°C. 
OPERATING TEMPERATURE: 
—10°C ~ +50°C 1063 ~T113 
2.33 ~ 12. 
SEMICONDUCTORS AND INDICATOR: 15.83 ~ 16.33 
Ker yee cater nth eetet nas unis tlina tories soerosegaubas tone aneLitad a adcan 33 23.83 ~ 24.33 
é 29.83 ~ 30.33 
TiRaMSiStOG tet Pen eet te Ree hte ses se otee yp arne: Phe 36.83 ~ 37.33 
37.33 ~ 37.83 
BN feXe lS aco vn sano octoncu toate Gece acncut Meee osonoek needcnoAGAseaasDNasncags 28 37.83 ~ 38.33 i 
- 7 Be 38.33 ~ 38.83 30.5 ~ 31.0 
Fluorescent indicating tube (6 digits) .............:::0 1 
Digital counter mixer and frequency 
With regard to adjustment and installation of DG-1, refer to 
page 36, 48 and the operating manual. Vee 
7.83 MHz 28, 28.5, 29. 29.5 MHz 
INPUT 
SN76514N web 
Vec 
INPUT L " 
ee eet 
1.8, 3.5, 7 MHz 
Second mixer circuit diagram 
(ampiawcssnoias Can) 
BLOCKSDIA GRA Miiiiraerununcromiecinolit ois) by oe | | 
| Q1 BUFF Q2MIx Q3 BUFF eee be 4 
SNL ae / NOL tee hae 1c6 Segment] 
| os )-£ 3. = asm oa a 
| a | 
| war Q4 BUFF ICI] MIX Cae | as oa “a2 sw Scanning pulse ANOS CANO SNS sco y 
| aaa fic = 22MH2| é fan 2 SI] Lew |e |, es Ga =r 
| O ce) E> > ease 1¢23 ] 
| 


pa 28 29.5 29 29.5 


t.P.€. 


Q7 
2s 
6018) 


1c17 3 | 
: 380 | | 3860] | 3860) | 3850) | 3800] | 3st0] | 
Oe Switch AP AP AP AP AP asse 


heat 


ag 
To eas CAL OUT 
3400 C 


Gate pulse 
forming 


S 
S89 Reg18 
Oe 
i al 
° a 
So bea 
12} wo 
8 a 
goeba 
galo Peal? 
ae 
a 
a 2 
> a 


16.00~ 16.50 
2.80~ 3.30 
4.50~ 5.00 
8.00~ 8.50 
15.00~ 15.50 


23.83~ 24.33 


10.63~11.13 
12.33~12.83 
15.83~16.33 
22.83~23.33 


100Hz kHz WOkHz 1OO0kHz Tmns| 
1C3 1/10; 1C4 1/10 1c5 1/10 
TD TO TO To T TO 1C6~11 Decade counter 
LATCH pulse 
3490 3490 3490 3490 3490 3472 | 
Ea AE } —— RESET pulse 
WOOkHz VOkHz TkHz 100Hz VOHz | 
IC3~5 Divider 1C1~3 Divider <i O.H sw | 
5V AVR UNIT 
r —_—, 
Q1 AVR | 
29.83~30.33 | 22.00~22.50 | 14v. PRD ey 
36,83~37.33 | 29.00~29.50 | | 


29.50~30.00 
30.00~ 30.50 
30.50~31.00° 


37.33~37.83 
37.83~38.33 
38.33~ 38.83 


OUTPUT 
2.8 ~ 31 MHz 
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DG-1 


COUNTER ASS’Y (X60-1020-00) 
Re- 


MISCELLANEOUS 


E40-0625-05 Chassis mounter 


B50- 1566-00 Operating manual 
E40-1225-05 Chassis mounter 


E31-0039-05 Cable (for counter calibration) 


F11-0231-03 Counter shield box 


HO1-1614-03 Carton case (inside) F11-0232-13 Counter shield case 


HO3-0543-04 Carton case (outside) 
H12-0048-04 Cushion 
H12-0049-04 Cushion 


H12-0050-04 Cushion 
ph eed hae Goat COUNTER MIXER (X54-1150-00) 


H12-0052-04 Cushion 
H12-0002-03 Protection sheet 
marks 
CAPACITOR 
Ceramic 0.0inF +80%—20% 


H25-0112-04 Protection cover 

Ceramic 0.022uF +80%—20% 
Ceramic 0.001inF +10% 
Ceramic 0.022uF +80%—20% 
Ceramic 22pF +5% 
Ceramic 0.022uF +80%—20% 
Ceramic 2pF +0.25pF 
Ceramic 22pF +5% 
Ceramic 33pF +80% — 20% 
Ceramic 0.022uF +80%—20% 
Ceramic 0.01inF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 0.0inF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 47pF +5% 
Ceramic 39pF +5% 
Ceramic 120pF +5% 
Ceramic 68pF +5% 
Ceramic 0.022uF +80%—20% 
Ceramic 22pF +5% 
Ceramic 56pF +5% 
Ceramic 39pF +5% 
Ceramic 0.022uF +80%—20% 
Ceramic 18pF +5% 


X54-1150-00 Counter mixer unit 
X54-1160-00 Counter unit 


J32-0221-04 Hexagonal boss x 2 


CK45F1H103Z 
CK45F1H223Z 
KC45B1H102K 
CK45F1H223Z 
CC45RH1H220J 
CK45F1H2232 
CC45CH1HO20C 
CC45RH1H220J 
CC45CH1H330J 
CK45F1H223Z 
CK45F1H1032 
CK45F1H223Z 
CK45F1H103Z 
CK45F1H223Z 
CC45CH1H470J5 
CC45CH1H390J 
CC45SL1H121J 
CC45SL1H680J 
CK45F1H223Z 
CC45CH1H220J 
-| CC45SL1H560J 
CC45CH1H390J 
CK45F1H223Z 
CC45CH1H180J 


X43-1220-00 5V-AVR unit 
X54-1170-00 Display unit 
X60- 1020-00 Counter ass’y unit 


5V-AVR (X43-1220-00) 


: 
marks 


CAPACITOR 


Electrolytic 47uF +10% 
Mylar 0.1F +10% 
Mylar 0.1F +10% 


CEO4W1E470 
CQ93M1H104K 
CQ93M1H104K 


RW98A3H5REK Cement 5.62 +10% 5W 


SEMICONDUCTOR 


V30-0171-05 Ic MC7805CP 


Mini-connector 


E40-0413-05 


Heat sink 
Heat sink (resistor) 


F01-0244-04 
F01-0253-04 


Ceramic 47pF +5% 

Ceramic 33pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 12pF +5% 

Ceramic 15pF +5% 

Ceramic 33pF +5% 

Ceramic 22pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 0.001nF +10% 


CC45CH1H470J 
CC45CH1H330J 
CK45F1H223Z 
CC45CH1H120J 
CC45CH1H150J 
CC45CH1H330J 
CC45CH1H220J 
CK45F1H2232 
CK45B1H102K 


DISPLAY (X54-1170-00) 


fren, | enn | tia 


— E31-0021-15 Connector 16P with lead 


Ceramic 0.022uF +80%—20% 
Mylar 0.001npF +10% 
Ceramic 0.0047 uF +10% 
Ceramic 0.001nF +10% 


CK45F1H223Z 
CK45B1H102K 
CQ92M1H472K 
CK45B1H102K 


Sponge 


G13-0107-04 


Indicating tube stopper 
Indicating tube stopper 


J19-0485-04 
J21-1493-04 


CK45F1H223Z Ceramic 0.022uF +80%—20% 


V11-0429-05 Indicating tube LD8109 CK45F1H103Z Ceramic 0.01uF +80%—20% 
CK45B1H331K Ceramic 330pF +10% 
CK45B1H681K Ceramic 680pF +10% 
CK45B1H331K Ceramic 330pF +10% 


Mylar 0. 1uF +10% 
Tantalum 0.033uF +20% 
Ceramic 0.001npF +10% 


CQ92M1H104K 
CS15E1VR33M 
CK45B1H102K 
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CEO4W1H100(RL) 
CK45F1H223Z 
CEO4W1E100(RL) 
C90-0262-05 
CK45F1H103Z 
CE04W1A101(RL) 
C90-0262-05 


CC45CH1H120J 
CC45CH1H560J 
CC45SL1H391J 
CC45CH1H470J 
CC45CH1H150J 
C90-0262-05 


CK45F1H223Z 
CK45B1H471K 
CC45SL1H470J 
CK45B1H331K 
CC45CH1HO10C 
CK45B1H102K 


PD14CY2B101J 
PD14CY2B154J 
PD14CY2B221J 
PD14CY2B471J 
PD14CY2B104J 
PD14CY2B332J 
PD14CY2B103J 
_PD14CY2B101J 
PD14CY2B154J 


PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B224J 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B332J 


PD14CY2B100J 
PD14CY2B181J 
PD14CY2B331J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B331J 
PD14CY2B102J 
PD14CY2B100J 
PD14CY2B221J 
PD14BY2B333J 
PD14CY2B271J 
PD14CY2B102J 


PD14CY2B471J 
PD14CY2B561J 
PD14CY2B101J 
PD14CY2B100J 
PD14CY2B472J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B471J 
PD14CY2B102J 
PD14CY2B272J 
PD14CY2B224J 


Electrolytic 10uF 


Ceramic 0.022yF 
Electrolytic 10uF 
Ceramic 0.047 uF 
Ceramic 0.01 uF 


Electrolytic 100uF 


Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


12pF 
56pF 
390pF 
47pF 
15pF 


0.022uF 
470pF 
47pF 
330pF 
1pF 


1002 
150k2 
2202 
4702 
100kQ 
3.3k2 
10k2 
1002 
150k 


1002 
4702 
1002 
220k2 
1002 
4702 
1002 
3.3k2 


102 
1802 
3302 
3.3k2 
1002 
10k2 
1002 
3302 
1kQ 
102 
2202 
33k 
2702 


5602 
1002 
102 

4.7kQ 
8202 
4.7kQ 
4702 
1kQ 

2.7kQ 


0.047yF 


0.047yF 


0.001yF 


Re- 


DG-1 


PD14CY2B103J 


ern PD14CY2B822J 
25WV PD14CY2B222J 

PD14CY2B223J 
+80%— 20% PD14CY2B152J 


10WV 


+80%—20% 
+10% 

+5% 

+10% 


+0.25pF 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


PD14CY2B471J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B222J 
PD14CY2B472J 
PD14CY2B103J 
PD14CY2B102J 
PD14BY2B183J 


R90-0112-05 
R90-0113-05 


V30-0153-05 
V30-0151-05 
V30-0170-05 


V03-0079-05 
VO9-0023-05 
V03-0079-05 
V01-0084-05 
V03-0079-05 
V03-0270-05 
VO01-0084-05 
V03-0270-05 
V03-0079-05 
VO1-0084-05 


V11-0414-05 
V11-0076-05 
V21-0007-05 
V11-0076-05 
V11-0482-05 
V2 1-0007-05 
V11-0076-05 
V11-0240-05 


L40-4711-03 
L40-6801-03 


L40-3391-03 
L40-4719-02 
L40-1592-02 
L40-2792-02 
L34-0523-05 
L40-1892-02 
L34-0526-05 


L40-1592-02 
L40-4711-03 
L40-6801-03 
L40-4711-03 
L33-0601-05 


L34-0522-05 
L34-0524-05 
L19-0020-05 
L77-0482-05 
C05-0032-05 


es ‘ 


Fs ia 
marks 


Carbon 

Carbon 

Carbon 

Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 


SEMICONDUCTOR 


Transistor 
FET 

Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 


Crystal 
Trimmer 


Diode 1S2588 
Diode 1$1555 
Varistor SV-03 
Diode 181555 
Zener diode BZ-220 
Varistor svo3 
Diode 181555 


Zener diode WZ090 


Ferri-inductor 470uH 
Ferri-inductor 68uH 


Ferri-inductor 2.74H 
Ferri-inductor 4.7uH 
Ferri-inductor 1.5uH 
Ferri-inductor 2.7uH 


Tuning coil 14H 
Ferri-inductor 1.84H 
Tuning coil 0.28uH 


Ferri-inductor 1.54H 
Ferri-inductor 470uH 
Ferri-inductor 684H 
Ferri-inductor 

Choke coil 


Tuning coil 


Wide range transformer (BM output) 
Oscillating transformer (DC-DC converter) 


Short jamper 


10k2  +5% 1/8W 
8.2k2 +5% 1/8W 
2.2k2 +5% 1/8W 
22k2 +5% 1/8W 
1.5k2 +5% 1/8W 
4702 +5% 1/8W 
1002 +5% 1/8W 
10kQ. +5% 1/8W 
2.2k2 +5% 1/8W 
4.7kQ +5% 1/8W 
10k2Q +5% 1/8W 
1kQ +5% 1/8W 


18kQ 


47k2 x 7 
47kQ x 6 


SN76514N 
TD3490BP 
uPB249D 


2SC460(B) 
2SK22(GR) 
2SC460(B) 
2SA733(R) 
2SC460(B) 
2SC945(R) 
2SA733(R) 
2SC945(R) 
2SC460(B) 
2SA733(R) 


2.2uH 


7.83MHz 


10 MHz 
40pF 
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Description marks 


Operating manual 2 
E23-0046-04 Square terminal x 5 


(B50- 1566-00) a 
E40-0327-05 Type U pin ass’y Cushion A 


E40-0607-05 Mini-connector x 3 (H12-0050-04) 


E40-0826-05 Type U pin ass’y x 2 AVR ASS'Y 
E40-1714-05 Mini-connector 
R12-4021-05 Semi-fixed resistor 50k2(B) Cushion | 

(H12-0049-04) 4 

Indicator Cushion © 


COUNTER (X54-1160-00) 


ite Re- 


(H12-0052-04) 


Protection cover 
(H25-0112-04) 


Counter unit ASS‘Y 


CAPACITOR 


CC45CH1H101J Ceramic 100pF +5% Cusitonie 
CK45B1H102K Ceramic  0.001nF +10% (H12-0048-04) 

CEO4W1C220 Electrolytic 22uF § 16WV “e IS e 
C90-0262-05 Ceramic  0.047uF ? 

CEO4W1A101 Electrolytic 100uF 10WV Carton case (Inside) 
C90-0262-05 Ceramic 0.047yF (HO1-1614-03) 


RESISTOR 


PD14CY2B272J Carbon 2.7k2 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
PD14CY2B104J Carbon 100k2 +5% 1/8W 
PD14CY2B821J Carbon 8202 +5% 1/8W 


Carbon 


SEMICONDUCTOR 


PD14CY2B103J 


Q1,2 V03-0270-05 


V30-0151-05 Ic TD3490BP 


1€1,2 


IC3 V30-0131-05 IC TD3472AP 
ICc4 V30-0132-05 Te TD3400AP 
IC5 V30-0169-05 - Ic SN74HOON 
1c6 V30-0168-05 SN74176N 


IC7~11 | V30-0151-05 IC TD3490BP 
,1C12~ 16} V30-0167-05 Ic TD3475AP 
1C17 V30-0165-05 IC TD3450AP 
1C18 V30-0166-05 IC ‘TD3460AP 
1C19,20 | V30-0165-05 Ic TD3450AP 
1C21 V30-0166-05 IC TD3460AP 
1C22 V30-0165-05 IC TD3450AP 
IC23 V30-0132-05 IC TD3400AP 
1C24 V30-0151-05 Ic TO3490BP 
1C25 V30-0164-05 Ic TD3442AP 


1C26 V30-0163-05 TD3404AP 


COIL/MISCELLANEOUS 


| L40-4701-03 Ferri-inductor 17H 
= E40-0607-05 Mini-connector x 3 
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Vv DISPLAY (X54-1170-00) 


Vv 5V-AVR (X43-1220-00) 


Q1: MC7805CP 


MC7805CP 


DG-1 


Vv DISPLAY (X54-1170-00) 


Red mark 
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YG-88C/DS-1A 


YG-88C SPECIFICATIONS 


CENTER FREQUENCY: 
8830.7 kHz 
PASS BAND WIDTH: 
Better than +250 Hz (—6 dB) 
ATTENUATION BAND WIDTH: 
Less than +900 Hz (—60 dB) 
GUARANTEED ATTENUATION: 
Better than 80 dB 


YG-88C 


MISCELLANEOUS 


B42-0664-04 Label 


B50-1556-00 Operating manual 


L71-0024-05 Crystal filter 
HO1-0585-05 Packing case (Inside) 
HO3-0200-04 Packing case (Outside) 


DS-1A SPECIFICATIONS 


SEMICONDUCTORS 
T20A6 (2) 
RATED FINAL STAGE INPUT * 
More than 9OW at CW (1.8 ~ 28 MHz), DC13.8V 
POWER CONSUMPTION * 
15A (CW transmission) 
0.6A (heater switch OFF in signal receive mode) 
5A (heater switch ON in no-signal receive mode) 
Note: AT DC13.8V 
POWER SUPPLY 
DC12-16V (standard: 13.8V) 


DIMENSIONS L 


80 (W) x 51 (H) x 94 (D) mm 


WEIGHT 
300g *TS-820 is used. 
DS-1A 
St i cc 
B50-1567-00 Operating manual 


E08-1207-05 
E33-0074-00 


12P Plug 
Wire kit 


FO5-1531-05 Fuse 15A 


HO1-1617-03 Case (Inside) 
H03-0544-04 Case (Outside) 
H10-1001-03 Cushion 

H25-0029-04 Polyethylene bag (Small) 
H25-0103-04 Protection bag 
H25-0105-04 Protection bag 


J13-0037-05 Fuse holder 
J41-0024-15 Cord bushing 
J61-0014-05 Free up bolt 


X46- 1000-00 DC-DC converter 
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Power 
connector 


DC connector 


FUSE 15A 


CAPACITOR 


CEO2W1E221 Electrolytic 220uF 25WV 


Resistor (Cement) 2.42 5W 
Resistor (Cement) 2202 2W 


5P terminal x 2 
Heat sink (A) 
Heat sink (B) 
Cover (Heat radiating) 


E20-0513-05 
FO1-0170-14 
FO1-017 1-04 
F11-0195-14 


Protection bag 
H25-0103-04 


Operating manual 


Protection bag 
H25-0105-04 


DC-DC converter unit 
X46- 1000-00 


Cushion 
H10-1001-03 


Case (Inside) 
HO1-1067-03 


FEATURES 


. HF all-band SSB/CW/RTTY transceiver employing 
PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WWV; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 
receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 
excellent performance is obtained in both the spurious 
radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 

The IF shift-circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 

This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 


prevented unlike clippers. 


. Employment of RF negative feedback 

RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress Cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 


feedback. 


. Newly developed analogue dial 

Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 

Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


10. 


11. 


12 


13. 


14. 


15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 

During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 
receive. 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) ; 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 
use with 


This transceiver permits combination 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 


effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 
option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, IF OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50 and low-pass filter LF-30A. 


Use of digital display dial DG-1 (option) 

1) Digital display dial 

The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode. 

Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WWV. 
The green indication on the dial assures many hours 
of fatigueless operation. 
D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 
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OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 
The receiver part employs a single superheterodyne system, 


‘while “the transmitter part employs a single conversion 


system having a filter type SSB generator. The intermediate 
frequency used is 8830 kHz. eee 

The local oscillator employs a phase locked loop (PLL) circuit 
controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 

The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characgeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 

In addition to the conventional accessory functions, the 
various circuits newly developed such as RF speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 

A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and Q8 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a m matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further. 


RECEIVER SECTION 

The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs QO6 and Q7, thereby being converted in IF signal 
of 8830 kHz. 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 


_ diodes DQ. through D12. 


The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 


ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 

The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring Circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 

This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning Circuit. 


COIL PACK UNIT (X44-1140-00) 

Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 

This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00); the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 


DISPLAY UNIT (X54-1170-00) (DG-1: Option) 
The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. ; 


5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carrier 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the PLL 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 

This unit includes AF amplifier in the final stage of the 
receiver section and the Q-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 

This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
—6-volt generator circuit for block bias. 


VFO UNIT (X40-1110-00) 

Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VFO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.6 MHz. 


MARKER UNIT (X52-0005-01) 

A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator 2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 


accurately synchronized with 25 kHz by the synchronizing - 


signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by 04 and then taken out as the 


output. 


FINAL UNIT (X56-1200-00) 
This unit includes the final stage power amplifier compart- 
ment except for the output-side m matching circuit. 


RELAY UNIT (X43-1190-00) 

This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or ‘cross’ operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of S2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 

This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 

TS-820 permits 16 kinds of the so-called ‘‘cross’’ operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 
Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board. 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 

Almost all conventional transceivers for amateur use employ 
the double conversion system as shown inFig. 1, particularly 
with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to TS- 
520. 

The double conversion system has the following features. 

1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre- 
quency. 

2. The first IF frequency is fairly free to be set. 

3. Mixer noise is apt to increase due to twice frequency 
conversions. 

4. Excessive level signals are fed to the second mixer. 
Thus, the two-signal characteristic might be 
deteriorated. 

5. Due to many internal oscillators and mixers beat in- 
terference and spurious radiation are liable to be caused. 
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FUNCTIONAL DISCRIPTION 


RF AMP MIX FILTER IF AMP 


IF AMP 


RF AMP MIX \F AMP MIX FILTER 


Fig. 1 Typical double conversion type 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2. and it is considered to be provided with 
the following features. 

1. Since only one mixer is used, mixer noise level is low. 

2. Since the number of oscillators can be reduced, beat in- 
terference in receiving and spurious radiation in 
transmitting are eliminated comparatively. 

3. It is comparatively difficult to increase the number of 
bands. Thus, the local oscillator circuit configuration 
becomes complicated. 

4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 


FILTER 


8.83MHz 


FILTER 


NARROW8830.53KHz 
CAR, 
WIDE 8829.85KHz 


RFAMP MIX EILTER IF AMP 


FILTER 


\F AMP 


RF AMP MIX 


Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 


in receiving and on suppression of spurious radiation in 


transmitting. Thus, it employs the single conversion system 
with PLL type local oscillator. Employment of the PLL system 
permits various merits such as unification of the dial pointer 
and IF shift function. 

The circuit configuration of TS-820 is as shown in the block 
diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 
of a single conversion type using PLL local oscillator and 
crystal filters of 8.83 MHz IF frequency. 
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Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 

During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signal distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D381 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain control by Q26 and Q27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. 

The signal sufficiently compression-processed is buffer 
amplified by Q25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 
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MONITORING CIRCUIT 

Since TS-820 is provided with a monitoring circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product 
detected by FET Q14, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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Fig. 5 Monitor circuitry 


FUNCTIONAL DISCRIPTION 


The HET mixer serves to convert the different frequencies of 
individual bands into the same frequency, whereas the ~ ( 
carrier mixer acts to keep the transmitting and receiving fre- 
quencies constant regardless of change-over of the MODE ( 
switch by applying a carrier signal to the PLL loop and to per- 
form IF shift. Fig. 7 shows the block diagram of the PLL part. 


PLL CIRCUIT 

Fig. 6 shows the circuit configuration of the PLL system 
developed in TS-820. In this system, VCO signal is mixed 
with HET signal and thereby converted into a signal of eicke 
to 3.83 MHz common to all bands, which is further mixed 
with a carrier to be converted into 5.5 to 5.0 MHz. This 
signal is phase compared with VFO signal of 5.5 to 5.0 
MHz. The comparison output thus obtained is returned to 


VCO to lock tt. 
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Fig. 7 PLL assy 
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FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET, CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through Q13 and Q14 which serve as a buffer and also 
switching amplifier. 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment Circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. Ifa spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 

The carrier oscillator circuit is divided into CAR 1 and CAR 2; 
the former is in charge of CW (receive), USB, LSB, FSK 


Qi8 TD3400AP 


From CAR MIX 


From VFO 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate Q18 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by 018 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 


C13. (C12 


MC4044P 
2 2 AMP 


eooerocnes 


To VCO varicap diode 


3 4 
cif C14 


B4 
R16 


To VCO OFF circuitry 


Fig. 8 TS-820 phase detector circuit 


FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 

The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When “cross” operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, as compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow, there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’'s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


Relay unit 
(X43— 1190-00) 
RLT 


RLI2 


IF SHIFT CIRCUIT 

This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 


] 
| 

| 

: CAR-1 unit (X50-1310-00) 
| 

| 


Fig. 9 IF SHIFT circuit 
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FUNCTIONAL DISCRIPTION 


2. Adjustment of tone quality during CW mode operation 


O When no CW filter is installed: 


When the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 


(YG-88C at option). 


O When CW filter is installed: 


Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 


receiving level. 


O When the digital display is provided: 


The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency is indicated). 

If zero-in operation is performed by using the digital 
display, follow the procedure shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 


Receiving CW FILTER 
CAR position SSB FILTER 


883) 


Mark (wide) 

8829.85 
Mark (narrow) Space 
8830.53 8830.7 


Fig. 10 RTTY frequency 


8832 (kHz) 


3. When FSK (RTTY) is operated 


For the RTTY operation, a demodulator and a 
teletypewriter are necessary. Demodulators that are 
operated with audio input signals with filters of DAZ 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage - is 
automatically reduced. Thus, the continuous 
transmission of this transceiver can be enjoyed without 


any anxiety. 


FSK NARROW 


Carrier unit 


OnO 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 

AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. Q4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting. D20O is used for AGC discharge and D21 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 


line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 


CIRCUIT 

In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 


(Refer to Fig. 12). 


Balanced Mixer Neutralization Drive 


3SK4l 031 
Qi 


ep 


C8 


3 aE | f 
r NFB 


Cit 


In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
ma matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and it is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the mw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the uw 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity: is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 aB is 
effected by the tertiary cross modulation products. 


NFB FINAL 


rs S2001A 


025 TC1 Neutralization 


Fig. 12 RF-NFB circuit 
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Relay unit 
(X43- 1190-00) 


VFO 


Coil pack unit 
(X44-1140-00) 


AF-AVR unit 
(X49- 1080-00) 


PARTS ALIGNMENT 


IF unit 


(X48-1150- 


00) 


RF unit 
(X44-1150-00) 


RLL ASSY unit CAR ASSY unit 


(X60-1010-00) 


(X60- 1000-00) 


V1 V2 


FINAL unit 


(X56-1200-00) 


RELAY unit 
(X43-1190-00) 


FIX »* VOX unit 
(X50- 1350-00) 


: 
5 


n 
} 


{| 
| 


C22 


C21 


en = ee, Variable capacitor B 


an ae - mm mec -0084-05) 


Variable capacitor A 
(CO3-0060-05) 


MARKER unit 


» (X51-0005-01) 


| RS rectirier unit 


(X43-1090-02) 


HV unit 
(X43-1110-00) 
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C24 


vcl 


PARTS ALIGNMENT 


IF unit 
(X48-1 150-00) 


RF unit V1 
(X44-1150-00) 


|= 
THD eee 
1m ohne ne SY} 


. 
RY 


vc2 VC3 


v2 


FUNCTIONAL DISCRIPTION 


NB CIRCUIT 
The NB unit roughly consists of a signal system and noise 
system. 


The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 dB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise component only is picked out through transistors 
Q8, Q9 and Qi0 and rectified by D13 and D714 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to Q8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit Q6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, Q8, Q9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 js tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is, the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 
AUX position in BAND switch is empty channel because of 
circuit configuration. 
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PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-0315-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass Calibration knob}| Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) | (K21-0269-04) (K21-0267-04) 


RIT -@-(F SHIFT MIC -S- CAR AF GAIN -@-RF GAIN 
é 
1 


cy e a fog 
~# Ve\C2 
a 


FUNCTION HEATER POWER 
ON ON 
oR e 


Phone jack Knob x 2 Dial escutcheon Knob Knob See-saw switch x 2 
(E11-0034-25) (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 


4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(E06-0403-05) (S44-2015-05) (K23-0240-04) (K29-0166-04) (A20-1030-05) 


Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (EO1-0801-05) (E11-0005-15) (E01-0903-05) 


M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-0041-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


Butterfly nut 12P connector socket US jack 
(N14-0020-04) (EO8- 1208-05) (E11-0003-15) 


Slide switch IP pin jack 12P connector 2P pin jack Slide switch 
(S31-2007-05) (E13-0101-05) (EO8-1202-05) (E13-0205-05) (S31-2007-05) 


Cushion 
(H10-1276-04) 


Operating manual 


Styren foam cushion (F) 
(H10-1446-02) 


Carton case (inside) 
(HO1-1618-24) 


Carton case (outside) 
(HO3-0545-24) 


PACKING 


4P microphone plug (E07-0403-05) 
Cable for counter calibration (E31-0039-05) 
Pin plug x 5 (E14-0101-05) 

Speaker plug (E12-0001-05) 

9P MT plug (installed) (EO5-0901-05) 
8P US plug (E14-0801-05) 

Plastic extension foot x 2 (N30-4012-11) 
Screw for foot x 2 (JO2-0049-14) 

AC power cord (E30-0181-05) U.S.A. 
Fuse 

4A X 2 (FO5-4022-05) USA, x3 Europe 
6A X 2 (FO5-6021-05) USA, x3 Europe 


i Styren foam cushion (R) 


(H10-1447-02) 


Protection cover 
(H20-0439-04) 
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PARTS wie 


mas Re- : 


CAPACITOR COIL/TRIMMER/VARIABLE CAPACITOR 


Ceramic 0.001npF 3kWV L33-0032-05 Choke coil , 3uH 
Ceramic 0.0047uF 1.4kWV L33-0218-15 Choke coil (Final) 
Ceramic 100pF 3kWV Choke coil, 470uH (for safety) 
Ceramic 390pF Final coil (A) 

Ceramic 3pF 3kWV Final coil (B) (28 MHz) 
Ceramic 820pF +5% Ferri-inductor, 150uH 


Ceramic O.001pF +5% 
Ceramic 680pF +5% 
Ceramic 270pF +5% 
Ceramic 100pF +5% 


C90 0186-05 
c90 0187 05 
C90 0185 05 

C91 0017-05 

C91 0016-05 

CC45SL2H821J 
CC45SL2H102J 
CC45SL2H681J 
CC45SL2H271J 
CC45SL2H101J 


Trimmer (Neutralizing) 


Variable capacitor (A) (Final) 
Variable capacitor (B) (Loard) 


Ceramic 0.0047uF 1.4kWV 
Ceramic 470pF AC150WV 
Ceramic 0.01nF +80%—20% 
Ceramic 0.001pF +100%—0% 
Electrolytic 100uF 500WV 
Electrolytic 100uF 500WV 
Electrolytic 22uF 450WV 
Ceramic 47pF +5% 

Ceramic 220pF 500WV 
Ceramic 0.01pF +80%—20% 
Ceramic 0.001nF +20% 
Ceramic 0.001nF +80%—20% 
Ceramic 12pF 3kV 
0.01pnF +80%—20% 


C90-0187-05 
C90-0300-05 
CK45F1H103Z 
CK45E2H103P 
C90-0327-05 
C90-0327-05 
C90-0326-05 
CC45CH2H470J 
CC45SL2H221J 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0172-05 


Coil (Parastic suppressor) 


Rear panel 
Bottom plate 


Dial escutcheon 
Speaker grille cloth 
Coupling x 2 (Baklite) 
Rubber cap x 3 (Opening for adjustment) 
Front glass 

Front glass (Indicating plate) 


RD14BY2E102J 
RD14BY2E332J 
RCO5SGF2H101J 
RCOSGF2H474J - 


RCOSGF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 

PD14BY2E221J 

PD14BY2E681J 
PD14BY2E102J 


SEMICONDUCTOR/TUBE 


Model name plate (KENWOOD) 
Voltage indication sticker 120/220V 
Caution sticker (high voltage) 
Fixed ch. sticker 

DC terminal indicating sticker 


IN6O 
VO6E 


Diode 
Diode 


V11-0051-05 
V11-0285-05 


Operating manual 
aution card (Transmitter section) 
aution card (Source voltage) 

aution sticker (Source voltage) 


Final tube S2001A 


V40-0150-00 


POTENTIOMETER 


10kQ (C), RF-PRO with switch (S10) 
10kQ (B), RF-VOLT, BIAS 

10kQ (A), AF, 10kQ (B) RF-GAIN 
10kQ (A) MIC, 10k2 (B) CAR 

5kQ (B) RIT, 10kQ2 (F) IF-SHIFT 


RO1-3028-05 
RO3-3050-05 


Sprocket x 2 
Chain ass'y 
Shaft (A) (LOAD) 

Band shaft 

Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢ — 64) 
Shaft joint (6¢ —3¢) 
Shaft coupling (DRIVE) 
Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 
Switch stopper 

Vernier mechanism ass'y 
Fan ass'y 


Rotary switch METER SW 
Rotary switch FIX CH 
Rotary switch BAND SW 
Rotary switch FINAL 
Rotary switch FUNCTION 
Rotary switch MODE 
Push switch RIT, ATT, DH 
Paddle switch STBY, VOX, NB, MON 
Paddle switch AGC 

See-saw switch POWER, HEATER 


Slide switch SG, XVTR 
Rocker switch (Power source selectior 


$01-3022-15 
S01-4017-05 
S01-5010-05 
$40-2077-05 
$44-2020-05 
S44-2015-05 
S59-2020-05 
S31-2007-05 
$59-2017-05 


D32-0051-04 
D32-0064-04 
D32-0075-04 
D40-0204-04 
D40-0206-05 


US socket 
Q9PMT socket 
3P plug (Power source) 


E£01-0801-05 
E01-0903-05 


E£03-0301-15 
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E04-0102-05 
E05-0901-05 
E06-0403-05 


£08-0204-05 
E08-1202-05 
E08-1207-05 
E08-1208-05 
E09-0204-05 
E11-0003-15 
E11-0005-15 
E11-0014-05 
E11-6034-25 
£12-0001-05 
E13-0101-05 
E13-0205-05 
E14-0101-05 
E14-0801-05 
—20-0512-05 
—£20-1003-05 
—22-0207-05 
E23-0014-04 
E23-0056-05 
E23-0093-05 
E30-0181-05 
E31-0037-05 
E31-0038-05 
E31-0039-05 
E33-0084-00 
E33-0085-00 
E33-0097-00 
|E33-0098-00 
E90-0004-15 


FO5-4022-05 


FO5-6021-05 


FO9-0041-05 
F10-0402-04 
F10-0412-14 
F11-0243-23 
F11-0244-03 
F15-0205-04 
F15-0601-04 
F19-0133-14 


G01-0801-04 
G11-0008-04 
G11-0053-04 


HO1-1608-24 


HO3-1603-14 
H10-1276-04 
H10-1446-02 
H10-1447-02 
H20-0439-04 
H25-0029-04 
H25-0120-04 


-£07-0403-05 —__ 


PARTS LIST 


M type receptacle 
9PMT plug 
4P Miceophone socket 


_|J21-1202-04 


Speaker retainer 
Variable capacitor stopper 
Terminal plate stopper 


_| Speaker retainer ass'y_ 


2P plug socket x 2 

12P plug socket 

12P plug 

Connector socket (for transverter) 
2P plug socket x 3 

US jack (External speaker) 

3P phone jack (Key) 

US jack (RTTY) 

US jack (2P with SW) 

Phone plug (SP) 

1P jack x 3 

2P jack 

1P plug x 6 

US plug 

5P terminal plate 

10P terminal plate 

Lug plate 
Acme terminal 
Terminal 
Teminal (mini connector) 
AC power cord 
3P connector with lead (FSK switching) 
3P connector with coaxial cable 
Counter cable 
Wire kit 
Wire kit 
Wire kit 
Wire kit 
Plate cap x 2 


Fuse (4A) x 2 
Fuse (4A) x 3 


Fuse (6A) x 2 
Fuse (6A) x 3 


Fan 
Shield plate (Relay) 

Shield plate (Final) 

Final box 

Final cover 

Shading plate 

Shading plate (small) x 2 

Protecting plate (for DC-DC converter) 


Spring (for earth) 
Cushion (Relay) 
Cushion 


Carton case (Inside) 
Carton case (Outside) 
Carton case (Outside) 
Cushion 

| Styrene foam cushion (F) 
Styrene foam cushion (R) 
Protection cover 
Polyetylene bag 
Polyetylene bag 


Leg (Small) x 4 
Leg (Large) x 6 
Fuse holder 
Switch stopper 
Diode holder x 4 
Lead holder 

Fitting for handle x 2 


4P Microphone jack aes 


J21-1425-04 


J32-0223-14 
J32-1030-14 
J41-0020-04 
J41-0024-15 
J61-0006-04 
J61-0019-05 


KO1-0049-15 
K21-0266-04 
K21-0267-04 
K21-0268-04 
K21-0269-04 
K21-0279-04 
K21-0315-04 
K21-0709-03 
K23-0239-04 
K23-0240-04 
K23-0241-14 
K29-0166-04 
K29-0269-04 


LO1-1056-05 
L15-0002-15 


$51-4017-15 


-1110-00 
- 1090-02 
-1110-00 
-1190-00 
-1140-00 
-1150-00 
-1150-00 
- 1080-00 
-1350-00 


Retainer 

Meter stopper 

Lamp stopper 

Rotary switch stopper 
Final coil stopper x 2 

RF PC board stopper 

VFO fittings 

Shaft holder x 2 

Ring spacer (Microphone) 
Hexagonal boss (AF) x 4 
Hexagonal boxx x 8 (Push switch) 
Hexagonal boss x 2 (Final) 
Boss for dial scale (A) 
Boss for dial scale (B) 
Round boss 

Knob bushing x 3 

Cord bushing 

Free up belt 

Vinyl tie x 12 


Handle 

Knob FIX, CH 

Knob x 3 DRIVE, FUNCTION, COMP LEVEL 
Knob x 2 CAR, RF GAIN 

Knob x 4 LOAD, RIT, MIC, AF GAIN 
Knob METER 

Knob PLATE 

Knob MAIN 

Knob BAND, MODE 

Knob VOX, ANTI VOX, DELAY 
Knob IF SHIFT 

Knob (Push) x 3 DH, RF ATT, RIT 
Knob (Calibration) 


Power transformer 
Choke coil (Low frequency) 


ANT relay 


Speaker 
Motor 


VFO unit 
Rectifier unit 
HV unit 
Relay unit 
Coil-pack unit 
RF unit 

IF unit 
AF-AVR unit 
FIX-VOX 
Marker unit 
Indicator unit 
VOX-VR unit 
FINAL unit 
CAR ass'’y unit 
PLL ass'y unit 


PARTS LIST 


> | a 
marks J21-0895-03 VFO variable capacitor stopper 
_ Ee ge 
CAPACITOR 


VFO (X40-1110-00) 


Ceramic _47pF__ + 5% HV_(X43-111.0-00)— ae Se 


Ceramic 15pF +5% 
Ref. No Parts No. Description 
marks| 


_+CC45PG1H470J— 
CC45LG1H150J 
CC45SG1HO70J 
CC45LG1H470J5 


Ceramic 7pF +5% 
Ceramic 47pF +5% 


CC45LG1H220J | Ceramic 22pF  +5% 
CM93F2A151J Mica 150pF +5% CAPACITOR 
CC45CH1HO30D | Ceramic 3pF —+0.5pF CK45E2H103P | Ceramic 0.01nF +100%-0% | | 
CK45F1H223Z | Ceramic 0.022uF +80%—20% 

RESISTOR 


Carbon 100k2 +5% 1/2W 


RCOS5GF2H104J 


CK45F1H473Z Ceramic 0.047nF +80% — 20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% PD14BY2H684J Carbon 680k2 +5% 1/2W 
Ceramic 33pF +5% RCOS5GF2H563J Carbon 56kQ +5% 1/2W 


CC45SL1H330J 


CC45SL1HO50D 12k2 +5% 1/2W 


Carbon 


RCOS5GF2H123J 


Ceramic 5pF +0.5pF 


CC45SL1HO50D Ceramic 5pF +0.5pF 
CK45F1H473Z Ceramic 0.047uF +80% —20% 


CC45CG1H100D Ceramic 1O0pF +0.5pF 


RELAY (X43-1190-00) 


er) 
marks 


Carbon 1MQ +5% 1/4W 


PD14BY2E105J 


PD14BY2E101J Carbon 1002 +5% 1/4W 
PD14BY2E105J Carbon 1MQ +5% 1/4W 
PD14BY2E331J Carbon 3302 +5% 1/4W CAPACITOR 
9 
ibrar rere ore aes ars c0.226.08 | Feavotie 22005 25m 
PD14BY2E102J caine eae +5% 1/4W CK45F1H473Z Ceramic 0O.04uF +80%—20% 
CK45F1H103Z Ceramic O.01npF +80%—20% 


O.1uF  +10% 


Carbon 
SEMICONDUCTOR 
3SK22(Y) 


PD14BY2E101J 
CQ92M1H104K Mylar 


i a RS14AB3D221J_ | Metal film 2202 +5%  2W oo ® 


VO9-0020-05 


vo09-0011-05 FET 2SK19(Y) 
V03-0079-05 2SC460(B) SEMICONDUCTOR 
V11-0418-05 Zener diode BZ-052 yo 
V11-0053-05 Diode  SD111 
V11-0051-0 IN6O To elven. MISCELUANEOOS 20°F) aims 


Relay 
Mini connector 


Mini connector 


$51-4031-05 
E40-1413-05 
E40-0613-05 


COIL/VC/TRIMMER 


Oscillator coil 
Ferri inductor 1 mH 
Ferri inductor 22uH 
Ferri inductor 1 mH 


L32-0098-05 
L40-1021-03 
L40-2201-03 
L40-1021-03 


RECTIFIER (X43-1090-02) 


of Re- 
CAPACITOR 


CEO2W2C330 Electrolytic 33uF 160WV 
CK45E2H103P Ceramic 0.01pF +100%—0% 


Variable capacitor (Small size) 
Ceramic trimmer 


CO3-0001-05 
CO5-0013-15 


VFO Case 


A01-0169-23 


B42-0010-04 Indication tape 


C01-0169-05 Variable capacitor 


Carbon 410kQ +5% 1/2W 
Metal film 4702 +5% 2W 

Carbon 1kQ +5% 1/2W 
Carbon 100kQ +5% 1/2W 
100kQ 


RCO5GF2H474J 
RS14AB3D471J 
RCOSGF2H102J 
RCO5GF2H104J 
PD14CY2E104J 


Shaft coupling 
Dial mechanism 


D22-0011-05 
D40-0205-05 


Carbon 


SEMiCONDUCTOR 


2P plug socket 
1P pin jack 
Lug plate 
Terminal x 5 


E08-0204-05 
E13-0101-05 
E22-0207-05 
E23-002 1-04 


Diode 
Diode VO6E 
Diode 


MISCELLANEOUS 


V11-0282-05 
V11-0285-05 
V11-0290-05 


VFOcover 
VFO shield plate 
VFO box 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


E23-0047-04 Terminal (square) x 17 


GO3-0009-04 Spring 
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PARTS LIST 


L34-0556-05 Tuning coil 21 } DRIVE 
L34-0557-05 Tuning coil 28 


4 COIL PACK (X44-1140-00) 
» CAPACITOR 


CC45RH1H560J ‘| Ceramic +5% L40-4711-03 Ferri-indicator 
CC45RH1H470J ‘| Ceramic +5% L34-0558-05 Trap coil 
CC45RH1H560J =| Ceramic +5% L34-0559-05 Trap coil 
CC45RH1H470J Ceramic +5% 
CC45RH2H560J Ceramic +5% VC1i~3 |C01-0127-15 Variable capacitor 
CC45RH2H390J Ceramic +5% 
CC45RH2H330J Ceramic +5% 
CC45RH1H151JTD | Ceramic +5% D13-0032-03 Sprocket x 3 
CC45RH1H101JTD | Ceramic +5% D13-0055-04 Sprocket x 3 
CC45SL1H561JTD |} Ceramic +5% D16-0021-04 Chain ass'y 
CK45F1H103Z Ceramic +80% — 20% D21-0412-14 Shaft 
CC45RH1H220J Ceramic 

CC45RH1H221JTD | Ceramic + Lug (ground) 
CC45RH1H101JTD | Ceramic + Terminal (square) 
CC45SL1H561JTD | Ceramic + Mini connector x 2 
CC45RH1H330J Ceramic + E40-0401-05 Connector x 3 
CC45RH1H390J Ceramic + 

, CQ92M1H102J Ceramic F10-0399-04 Shield plate x 2 
CC45RH1H101JTD | Ceramic VC stopper x 2 
CC45RH2H121JTD | Ceramic 
CC45RH2H330J Ceramic + Rotary wafer ass'y 
CC45SL1H561JTD | Ceramic 
CK45E2H103P Ceramic i, 100% —0% 

CC45SL1H100D Ceramic +0.5pF RF (X44-1 1 50-00) 
CK24E2H103P - Ceramic + 100% —0% 
Jaa 
CC45RH1H330J Ceramic +5% 
'1CK45F1H103Z Ceramic + 80% — 20% 

» CC45RH1H390J | Ceramic +5% CAPACITOR 
CC45RH1H390J Ceramic +5% CC45SL1H330J Ceramic  33pF +5% 
CC45HH1H390J Ceramic +5% CK45F1H103z2. Ceramic 0.01nF +80%—20% 
CC45RH1H390J Ceramic +5% C90-0262-05 Ceramic 0.047uF +10% 
CC45RH2H390J Ceramic +5% CK45F1H103Z Ceramic  0.01nF +20% 
Se 1HOSOD ‘| Ceramic +5% CK45K1H102M Ceramic  0.001pnF +20% 


C90-0262-05 Ceramic 0.0047 uF +10% 
CC45SL2H151J Ceramic 150pF +5% 
CQ93M2A473K Mylar 0.047uF +10% 
C91-0022-05 Ceramic 0.001nF +5% 


C90-0262-05 Ceramic 0.047uF +10% 
CK45E2H103P Ceramic O0.01inF -+100%—0% 
CK45F1H103Z Ceramic O0.01npF +80%—20% 
CQ93M2A473K Mylar 0.047nF +10% 
CK45E2H103P Ceramic O0.0ipF +100%—0% 
C90-0262-05 Ceramic 0.0474F +10% 
CK45F1H103Z Ceramic 0.01pF +80%—20% 


PD14CY12E103J | __nssieron sue 
PD14CY2E102J Carbon a2 
PD14CY2E223J Carbon ete 
PD14CY2E102J Carbon + 
PD14CY2E820J5 Carbon + 
; PD14CY2E472J Carbon : + 

PD14CY12E392J Carbon : be 

L34-0545-05 Tuning coil 

L34-0548-05 Tuning coil 

L34-0549-05 Tuning coil 

L34-0550-05 Tuning coil 

L34-0545-05 Tuning coil 

L34-0546-15 Tuning coil 

L34-0547-15 Tuning coil 

L34-0542-05 Tuning coil 

L34-0545-05 Tuning coil 

L34-0543-05 Tuning coil 


C90-0162-05 Ceramic 0.047u4F +10% 
CC45SL1H100D Ceramic 10pF +0.5pF 
CK45F1H103Z Ceramic O.01nF +80%—20% 
CC45RH1H120J Ceramic 12pF +5% 
CC45RH1H390J Ceramic 39pF +5% 
CK45F1H103Z Ceramic O0.01nF +80%—20% 
C90-0262-05 Ceramic 0.047uF +10% 
CK45F1H103Z Ceramic O.01pF +80%—20% 


L34-0544-05 Tuning coil 
L34-0545-05 Tuning coil 


C90-0262-05 Ceramic 0.047uF +10% 
CK45D1H102M Ceramic 0.001nF +20% 
CK45F1H103Z Ceramic 0.01ipF +80%—20% 
CQ93M2A224M Mylar 0.22uF +20% 
CK45D1H102M Ceramic O.0inF +20% 
C90-0262-05 Ceramic 0.047uF +10% 


L34-0546-15 Tuning coil 
L34-0547-15 Tuning coil 


L34-0552-15 
L34-0553-05 
5 L34-0554-05 


4-0555- Tuning coil 
Renee sais sou CEO4W1HO10(RL) {Electrolytic 1uF 50WV 


PARTS LIST 


_No. Description Re- 
ma [ Peet | tarene [| 08 onc V9 RS 


CEO4W1HR47(RL) | Electrolytic 0.47uF SEMICONDUCTOR 
C90-0262-05 Ceramic 0.047 uF : ros 
CK45E2H103P Ceramic 0.01uF -+100%—0% 


FET 3SK41(L) 
FET 3SK35(GR) 
FET 3SK41(L) 

Transistor 2SC733(Y) 


VO9-0057-05 
VO9-0036-05 
VO9-0057-05 
V03-0123-05 


Ceramic 0.01uF +80%—20% 


CK45F1H103Z 


Cop 0262,05 Ceramic, 0.047uF £10% V03-0450-05 Transistor 2SC1515(K) 
CC45SL1H220J Ceramic 22pF +5% V09-0577-05 FET 3SK41(L) 
CC45SL1H1505 Ceramic 15pF +5% 


Zener diode WZ-090 
Diode VvO6B 
Diode 1S2588 
Diode 1S1555 
Diode 1S2588 
Diode 1S1555 
Zener diode WZ-090 
VO6B 


Ceramic 0.01uF +80%—20% 
Ceramic 0.01inF +100%—0% 


V11-0240-05 
V11-0219-05 
V11-0414-05 
V11-0076-05 
V11-0414-05 
V11-0076-05 
V11-0250-05 


CK45F1H103Z 
'CK45E2H103P 


Carbon 1002 
Carbon 100k 


Carbon 4702 +5% 1/4W 


PD14CY2E101J 
PD14CY2E104J 


PD14CY2E471J 


PD14CY2E822J Carbon 8.2k2 +5% 1/4W V11-0219-05 Diode 
PD14CY2E682J Carbon 6.8kQ2 +5% 1/4W 
PD14CY2E273J Carbon 27k2 +5% 1/4W 
oa 
PD14CY2E333J Carbon 33kQ2 +5% 1/4W 40-1511-03 Ferri-indicator 150yH 
PD14CY2E104J Carbon 100k2 +5% 1/4W eer ee 
L40-4711-03 Ferri-indicator 470yH 

PD14CY2E820J Carbon 820 +5% 1/4W Rreid 

ean +5% 1/2 L40-1511-03 Ferri-indicator 150uH 
RCOSGF2H680J =| Carbon AD L33-0074-05 Heater choke 0.22uH 
PD14CY2E563J Carbon 562 +5% 1/4W eet 

L40-4782-02 Ferri-indicator 0.474H 
RCO4GF2H823J Carbon 82k +5% 1/2W L40-1511-03 Forsicindicatoer weGae 
RCO5GF2H392J Carbon 3.9k2 +5% 1/2W B 
+ 

PD14CY2E822J Carbon 8.2kQ +5% 1/4W L34-0527-05 Tuningeen 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W 1.34-0524-05 Tiinatonmentanderaieal 
PD14CY2E393J Carbon 39kQ g 
PD14CY2E392J Carbon 3.9k2 +5% 1/4W 
PD14CY2E472J5 Carbon 4.7k2 +5% 1/4W [vi pV 40- 0114-00 Tube 12BY7A ae 


PD14CY2E561J Carbon 56022 


R92-0150-05 Short jamper x 2 


PD14CY2E333J Carbon  33ki2 


PD14CY2E123J Carbon 12k +5% 1/4W R92-0152-05 Short jamper 
PD14CY2E104J Carbon 100kKQ2 +5% 1/4W 

PD14CY2E123J Carbon 12k2 +5% 1/4W £40-1026-05 Type U, Wafer pin 
PD14CY2E101J5 Carbon 1002 +5% 1/4W 

PD14CY2E221J Carbon 22020 +5% 1/4W E10-1902-05 Tube socket 
PD14CY2E393J Carbon 39k2 +5% 1/4W E23-0047-04 Terminal (square) 
PD14CY2E474J Carbon 470kQ2 +5% 1/4W E40-0406-05 Connector 
PD14CY2E473J Carbon 47k +5% 1/4W 

PD14CY2E222J) Carbon 2.2k2 +5% 1/4W F11-0249-05 Shield case 
PD14CY2E182J Carbon 1.8k2 +5% 1/4W 

PD14CY2E102J Carbon 1k2 +5% 1/4W 

PD14CY2E182J Carbon 1.8k2 +5% 1/4W IF (X48-1150-00) 

PD14CY2E470J Carbon 472 +5% 1/4W 

PD14CY2E474J Carbon 470k2 +5% 1/4W 

PD14CY2E103J Carbon 10k2 +5% 1/4W 


3302 CAPACITOR 


PD14CY2E331J Carbon 
CC45SL1H221J Ceramic +5% 


CC45SL1H100D Ceramic +0.5pF 


10kQ 


Carbon 


PD14CY2E103J 


PD14CY2E274J Carbon 270k2 +5% 1/4W CC45SL1HO30C Ceramic +0.25pF 
PD14CY2E103J | Carbon 10k2 +5% 1/4W ceassuaagos (hl Gemmic +5% 
RCOSGF2H225J | Carbon 2.2M2 +5% 1/2W CKASF1H103z Cas cmanee 4.80% — 20% 
PD14CY2E101J | Carbon 1002 +5% 1/4W GEoawic100 Electrolytic 16WV 
PD14CY2E104J Carbon 100k2 +5% 1/4W : 

PD14CY2E154J Carbon 150k2 +5% 1/4W a nie Be gene aa 
PD14CY2E184J | Carbon 180k2 +5% 1/4W COS Be dhe Par hic mater 25WV 


4702 


CK45F1H103Z Ceramic ! + 80% — 20% 


C90-0254-05 Ceramic E 25WV 
CK45F1H103Z Ceramic . +80% — 20% 


PD14CY2E471J Carbon 


1002 


PD14CY2E101J Carbon 


PD14CY2E471J | Carbon 4702 +5% 1/4W hokapextts re ae eae 

PD14CY2E222) | Carbon 2.2k2 +5%  1/4W 

PD14CY2E470J | Carbon 472 +5% 1/4W ey . bee 

RCO5GF2H474J | Carbon 470k2 +5% 1/2W ete the Ceramic 0) Ae 

PD14BY2B470J | Carbon 4709 COSDSE TNA? Ol ae ikcene 22%, 
CK45F1H103Z Ceramic 0. +80% — 20% 
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PARTS LIST 


Ref. No. Parts No. Description ne. Ref. No. Parts No. Description Re- 
marks marks 


C90-0254-05 Ceramic 0.022uF 25WV C100 CQ92M1H153K Mylar 0.015uF +10% 
CC45SL1H470J Ceramic  47pF +5% C101 CEO4W1E4R7(RL) | Electrolytic 4.7uF  25WV 

C102 C90-0162-05 Ceramic 0.047uF 25WV 
CL45F1J103Z Ceramic 0.01nF +80%—20%. C103 CEO4W1A470(RL) | Electrolytic 47uF 10WV 
C90-0262-05 Ceramic 0.047uF 25WV C104 CEO4W1HO10(RL) | Electrolytic 1,F 50WV 
C90-0254-05 Ceramic 0.022uF 25WV C105 CEO4W1H3R3(RL) | Electrolytic 3.3uF  S5OWV 
CC45SL1H100D Ceramic 10pF +0.5pF C106 CEO4WE4R7({RL) Electrolytic 4.7uF § 25WV 
C90-0254-05 Ceramic 0.022uF 25 WV C107.108] CEO4W1HO10(RL) | Electrolytic 14F 50WV 
CK45P1H102M Ceramic 0.001nF +20% C109 CEO4W1C100(RL) | Electrolytic 10uF 16WV 

Ceramic 100pF +5% C110 CK45F1H103Z Ceramic 0.0inF +80%—20% 


CC45SL1H101J 
CK45F1H103Z 
C90-0254-05 


CK45F1H103Z 
CEO4W1H010 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0254-05 
CK45F1H103Z 
CC45SL1HO30C 


C90-0254-05 
CK45D1H102M 
CC45SL1H331J 
C90-0254-05 
CK45F1H103Z 
CC45SL1HO10C 
CC45SL1H470 
C90-0254-05 
CC45SL1H101J 


CC45SL1H100D 
CEO4W1C100 


CQ92M1H103K 
CEO04W1C010 
CK45D1H102M 
CEO4W1C330 
C90-0254-05 
CC45SL1H470J 
CC45SL1H221J 


C90-0254-05 
CK45F1H103Z 
CEO4W1H010 
C90-0262-05 
:CE04W1H010(RL) 
CK45F1H1032 
CK45D1H102M 


CC45SL1H470J 


C90-0254-05 
CK45F1H103Z 
CC45UJ1H220J 
CK45F1H103Z 
CC45SL1H101J 
C90-0245-05 
C90-0262-05 


CK45F1H103Z 
CC45SL1HO50D 
CC45SL1H101J 
CEO04W1HO010 
C91-0404-05 
CC45SL1H470J 


CEO4W1H010 


Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Electrolytic 


Mylar 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Electrolytic 
Ceramic 


Electrolytic 


0.01nF 
0.022uF 


0.01uF 
pF 
0.01nF 
0.00 1h F 
0.01uF 
0.022uF 
0.0 1uF 
3pF 


0.22uF 
0.00 1nF 
330pF 
0.022uF 
0.01uF 
1pF 
47pF 
0.022uF 
100pF 


10pF 
10uF 
0.0 1uF 
1pF 
0.00 1hF 
33uF 
0.022uF 
47pF 
220pF 


0.022uF 
0.01puF 
TF 
0.047 
ipF 
0:01 uF 
0:00 1uF 
47pF 


0.022uF 
0.01pnF 
22pF 
0.01pF 
100pF 
0.047 uF 
0.022uF 


0.01uF 
5pF 
100pF 
1yF 
330uF 
47pF 


TF 


+80% — 20% 
25WV 


+80% — 20% 


+0.25pF 
+5% 
25WV 
+5% 


+0.5pF 
16WV 
+10% 
50WV 
+20% 
16WV 
25WV 
+5% 
+5% 


25WV 

+80% — 20% 
50WV 

25WV 

50WV 

+80% — 20% 
+20% 

+5% 


25WV 

+80% — 20% 
+5% 

+80% — 20% 
+5% 

25WV 

25WV 


+80% — 20% 
+0.5pF 

+5% 

50WV 

10WV 

+5% 


50WV 


} C142 


C111 C90-0262-05 


C112~116] C90-0254-05 
C117 | CK45F1H103Z 
C118 C90-0254-05 
C119,120}] CEO4W1HO10(RL) 
C121 CEO4W1C100(RL) 
C122 C90-0262-05 
C123 CO92M1H102K 
C124 C90-0262-05 
CiZ5 CC45RH1H151J 
C127 CC45PG1H151J5 
C128 CC45SL1H100D 
C129 CC45SL1H220J 


C130,131) CO92M1H103K 
C132 C90-0254-05 

C133 CC45SL1H220J 
C134 CC45SL1H101J 


C135 CEO4W1HO10 


CEO4W1E4R7 
CK45F1H103Z 
C90-0254-05 


C138 
C139 
C140 


C141 CEO4W1C470 


CC45SL1H470J 


C144 CEO4W1H010 
C145 CC45CH1H680J 
C146 CK45F1H103Z 
C147 CC45SL1H100D 


C148 CK45F1H473 


PD14CY2B392J 
PD14CY2B102J 
PD14CY2B472J 
PD14CY2B102J 
PD14CY2B392J 
PD14CY2B221J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B221J 


PD14CY2B392J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B392J 
PD14CY2B103J 
PD14CY2B123J 
PD14CY2B473J 
PD14CY2B102J 


PD14CY2B101J 
PD14CY2B153J 


Ceramic 0.047 uF 
Ceramic 0.022uF 
Ceramic 0.01 uF 

Ceramic 0.022uF 


Electrolytic 1uF 
Electrolytic 10uF 


Ceramic 0.047 uF 
Mylar 0.001yF 
Ceramic 0.047 uF 
Ceramic 150pF 
Ceramic 150pF 
Ceramic 10pF 
Ceramic 22pF 


Mylar 0.01uF 


Ceramic 0.022uF 
Ceramic 22pF 
Ceramic 100pF 


Electrolytic 1yF 


Electrolytic 47uF 
Ceramic 0.0 1 uF 
Ceramic 0.022uF 


Electrolytic 47uF 
Ceramic 47pF 


Electrolytic 1uF 


Carbon 


Carbon 


Carbon 
Carbon 


Carbon 


Carbon 


Carbon 
Carbon 


Ceramic 68pF +5% 

Ceramic 0.001nF +80%—20% 
Ceramic 10pF +0.5pF 
0.047uF  +80%—20% 


Carbon 1k +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 3.9k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 47k2 +5% 1/8W 


Carbon 47kQ +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 3.9k2 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 12kQ +5% 1/8W 
Carbon 47k2 +5% 1/8W 


25WV 
25WV 
+80% — 20% 
25WV 
50WV 
16WV 
25WV 
+10% 
+5% | 
+5% 
+5% 
+0.5pF 
+5% 


+10% 
25WV 
+5% 
+5% 
50WV 


4.7uF 
+80% — 20% 
25WV 


16WV 
+5% 


50WV 
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PARTS LIST 


ay Re- { 
te a ec 


Carbon 1.2k2 +5%  1/8W PD14CY2B102J Carbon = 1kQ +5%  1/8W 
Carbon 1.52  +5% 1/8W PD14CY2B331J ‘Carbon 3302 +5% 1/8W 
Carbon 2202  +5% 1/8W PD14CY2B223J Carbon 22k2 +5% 1/8W 
Carbon 10k2 +5% 1/8W PD14CY2B221J Carbon 2202 +5% 1/8W 
Carbon 47k2 +5% 1/8W PD14CY2B102J Carbon = 1kQ +5% 1/8W 
Carbon 4702 +5% 1/8W PD14CY2B183J Carbon 18k2 = +5% 1/8W 
1002 'PD14CY2B153J (Carbon 15k2 +5% 1/8W 
PD14CY2B683J Carbon 68k2 +5% 1/8W 
PD14CY2B223J 22kQ 


PD14CY2B122J 

PD14CY2B152J 
‘PD14CY2B221J 
PD14CY2B103J 
PD14CY2B473J 
PD14CY2B471J 
PD14CY2B101J 


Fen 
R93,94 
R95 
R96 
R97 
R98 
R99 
R100 


Carbon 


Carbon 


;PD14CY2B103J 
‘PD14CY2B274J 
PD14CY2B471J 
PD14CY2B101J 


Carbon 10kQ2 
Carbon 270k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 


Carbon 1kQ +5% 1/8W 
\Carbon 2202 +5% 1/8W 
Carbon 3302 +5% 1/8W 


PD14CY2B102J 
PD14CY2B221J 


R101 
R102 


PD14CY2B472J Carbon 4.7k2 +5% 1/8W R103,104,|PD14CY2B331J 
PD14CY2B682J Carbon 6.8k2 +5% 1/8W PD14CY2B103J Carbon 10kQ2. +5% 1/8W 
PD14CY2B103J Carbon 10kQ +5% 1/8W PD14CY2B332J Carbon 3.3k2 +5% 1/8W 


| 
jPD14CY2B102J 


PD14CY2B472J 
PD14CY2B102J 
PD14CY2B123J 
PD14CY2B221J 
PD14CY2B333J 
PD14CY2B683J 
PD14CY2B102J 
PD14CY2B471J 
PD14CY2B333J 


Carbon 1k2 +5% 1/8W 
4702 


PD14CY2B102J 
PD14CY2B471J 


Carbon 1kQ +5% 1/8W 
‘Carbon 4.7k2 +5% 1/8W 
Carbon = 1k2 +5% 1/8W 
Carbon 12kQ +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 68k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 33k2 


Carbon 


Carbon 12k + 
Carbon 10k2Q +5% 1/8W 


Carbon 2 3kQm 5 70 1/8W 
Carbon 1k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 
Carbon 5.6k2 


PD14CY2B123J 
PD14CY2B103J 


PD14CY2B332J 
PD14CY2B102J 
PD14CY2B470J 
PD14CY2B103J 
,116]PD14CY2B471J 
PD14CY2B472J 
PD14CY2B104J 
PD14CY2B223J 
PD14CY2B562J 


Carbon 10k2 +5% 1/8W 
Carbon 2.22 +5% 1/8W 
Carbon 220k2 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 150kQ +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 1.52 +5% 1/8W 
Carbon 110k2 +5% 1/8W 
Carbon 27k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 


PD14CY2B103J 
PD14CY2B222J 
PD14CY2B224J 
PD14CY2B222J 
PD14CY2B154J 
PD14CY2B333J 
PD14CY2B331J 
PD14CY2B152J 
PD14CY2B104J 
PD14CY2B273J 
PD14CY2B223J 


1kQ 
Carbon 47k +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 3.9kQ +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 3.32 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
470kQ 


PD14CY2B102J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B562J 
PD14CY2B392J 
PD14CY2B102J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B474J 


Carbon 1kQ +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 20kQ +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 2.2MQ +5% 1/2W 
Carbon 10kQ +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 68k2 +5% 1/8W 
5602 


PD14CY2B102J 
PD14CY2B103J 
PD14CY2B224J 
PD14CY2B222J 
RCO5GFH225J 

PD14CY2B103J 
PD14CY2B332J 
PD14CY2B683J 
PD14CY2B561J 


3302 
Carbon 1002 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
1002 


PD14CY2B331J 
PD14CY2B101J 
PD14CY2B222J 
PD14CY2B223J 
PD14CY2B471J 
PD14CY2B104J 
PD14CY2B101J 


Carbon 


Carbon 4702 
Carbon 332 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 470k2 +5% 1/8W 
Carbon 270kK2 +5% 1/8W 
Carbon 390k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 1kQ 


PD14CY2B471J 
PD14CY2B330J 
PD14CY2B221J 
PD14CY2B474J 
PD14CY2B274J 
PD14CY2B394J 
PD14CY2B221J 
PD14CY2B102J 


1k 
Carbon 1kQ +5% 1/8W 
Carbon 5602 +5% 1/8W 
Carbon 1k2 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 272 +5% 1/8W 


Carbon 8.2k2 +5% 1/8W 
Carbon 47kQ2 +5% 1/8W 


Carbon 472 +5% 1/8W 


PD14CY2B102J 
PD14CY2B102J 
PD14CY2B561J 
PD14CY2B102J 
PD14CY2B472J 
PD14CY2B103J 
PD14CY2B221J 
R149,150 |PD14CY2B270J 


PD14CY2B822J 
PD14CY2B473J 


PD14CY2B470J 


‘Carbon 2.7k2  +5% 1/8W 
Carbon 100k2 + +5% 1/8W 


PD14CY2B273J 
PD14CY2B104J 


PD14CY2B103J Carbon 10kQ +5% 1/8W 

PD14CY2B104J Carbon 100k2 +5% 1/8W PD14BY2E474J 470kQ 
PD14CY2B223J Carbon 22k2  +5% 1/8W SEMICONDUCTOR 
PD14CY2B101J Carbon 1OOQ > 25% 1/8W 

PD14CY2B102J Carbon 1kQ +5% 1/8W VO9-0036-05 3SK35GR 
PD14CY2B562J ‘Carbon 5.62 +5% 1/8W VO9-0012-05 FET 2SK19(GR) 
PD14CY2B103J Carbon 10k2 +5% 1/8W V01-0027-05 Transistor 2SA495(Y) 


Transistor 2SC733(Y) 
2SK19(GR) 


V03-0123-05 
VO9-0012-05 


150kQ 


PD14CY2B154J Carbon 


aad 
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PARTS LIST 


[sion |i [ewsne] rome, | eecinon |p 
marks 


Transistor 2SC460(B) T15 L34-0202-05 Oscillator coil 


) fresno. | remena. | 


Q8~10 | V03-0079-05 


Transistor 2SC733(Y) mei 2 C05-0030-05 Ceramic trimmer 


V03-0123-05 


V03-0079-05 Transistor 2SC460(B) TC3 CO05-0048-05 Ceramic trimmer 
Vv09-0012-05 FET 2SK19(GR) TC4 C05-0009-05 Ceramic trimmer 
V03-0123-05 Transistor 2SC733(Y) Wes C05-0030-05 Ceramic trimmer 
V03-0079-05 Transistor 2SC460(B) 

V09-0036-05 FET 3SK35(GR) CF1~3 | L72-0038-05 Ceramic filter 
V03-0299-05 Transistor 2SC1000(GR) CRYSTAL QUARTZ 


Transistor 2SC733(Y) 


V03-0123-05 


Transistor 2SC1000(GR) 


V03-0299-95 


X1 L77-0499-05 NB filter 
X2 L77-0500-05 NB filter 


V03-0270-05 Transistor 2SC945(R) 

V03-0079-05 Transistor 2SC733(Y) 

V01-0037-05 Transistor 2SA495(Y) L71-0023-05 Crystal quartz filter SSB8.83MHz 

V03-0270-05 Transistor 2SC945(R) £23-0046-04 Terminal (square) 

V03-0123-05 Transistor 2SC733(Y) E23-0047-04 Terminal (square) x 5 
E40-0714-05 Mini-connector 


E40-0512-05 Mini-connector 


Diode 1$1587 
E40-1714-05 Mini-connector 


V11-0370-05 


V11-0051-05 Diode IN6O 
V21-0004-05 Varistor | MV-13 EO: 1414-05 Mini-connector 
V11-0051-05 Diode IN6O 

V11-0076-05 Diode 1S1555 J21-1499-04 PC board stopper (A) 
V11-0240-05 Zener diode WZ090 Sl hea ta PE eed 
V11-0076-05 Diode 1S1555 J21-0501-04 PC board stopper (C) 
V11-0370-05 Diode 1S1587 

V11-0051-05 Diode IN6O AF-AVR (X49-1080-00) 


Diode 1S1555 


V11-0076-05 


Sates) 2) (ees Boe 

V11-0240-05 Zener diode WZO090 

eee gmONel ta baus: fetes Sapa: Tieieanwote <i capactronaincrenon | eer] | 

V11-0370-05 Diode 1$1587 ; CALS EITOR 

V11-0076-05 Diode {$1555 CE04W1C221 Electrolytic 220uF 16WV 
POTENTIOMETER CQ92M1H273K Mylar 0.027nF +10% 

CK45B1H471K Ceramic 470pF +10% 

R12-3025-05 Fixed resistor 10kQ CQ92M1H273K Mylar 0.027nF +10% 

R12-7013-05 Semi-fixed resistor 500k CEO4W1E4R7 Electrolytic 4.7uF 25WV 

R12-1012-05 Semi-fixed resistor 1kQ CQ92M1H273K Mylar 0.027uF +10% 

R12-4015-05 Semi-fixed resistor 50k2 CQ92M1H473K Mylar 0.047nF +10% 

R12-0401-05 Semi-fixed resistor 1002 CE04W1C100 Electrolytic 10uF 16WV 

R12-0045-05 Semi-fixed resistor 1002 


Electrolytic 0.47uF SOWV 


CEO4W1HR47 


R12-3025-05 Semi-fixed resistor 10k2 


CEO3W1C100 Electrolytic 10uF § 16WV 
L1,3,4 | L40-1511-03 Ferri inductor CK45F1H103Z Ceramic 0.01nF +80%—20% 
L40-1021-03 Ferri inductor CQ92M1H104K Mylar 0.1nF +10% 
L40-1511-03 Ferri inductor CEO04W1H010 Electrolytic 1uF 50WV 
£20187 1-03 Femiineductor CC45SLH101J Ceramic 100pF +5% 
L40-1511-03 Ferri inductor CK45F1H103Z Ceramic) O0ize 4-80%—20% 


L40-1021-03 Ferri inductor 


EADEA I NS-O8 pesmnguctes CEO04W1H010 Electrolytic 14F 50WV 
paged 2 1-07 Berry neuctor CQ92M1H472K |Mylar —:0.0047¢F 10% 
Ese eez eee Roinductor CEO4W1C100 Electrolytic 10uF § 16WV 
psenee Cs Ber eUC or CEO4W0J101 Electrolytic 100uF  6.3WV 
; : CC45SL1H470J Ceramic 47pF +5% 
eee aa ae CQ92M1H473K ‘| Mylar 0.047uF +10% 
hi sat CEO4W1A470 Electrolytic 47uF | 10WV 
eSaNeS |e Lusiag con CC45SL1H101J  |Ceramic 100pF +5% 
eae SOF Turipg coll CEO4W1C221 Electrolytic 220uF  16WV 


CK45F1H103Z Ceramic 0.01npF +80%—20% 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


Tuning coil 


L34-0353-05 
L34-0536-05 
L34-0535-05 
L34-0536-05 
L34-0567-05 


Electrolytic 0.47uF +10% 
Mylar 0.047uF +10% 
Ceramic 330pF +10% 


CEO4W2HR47 


CQ92M1H473K 
CK45B1H331K 


PD14CY2E103J  |Carbon 10k2 +5% 1/4W 
R3 PD14CY2E473J) | Carbon _47k2 —-+5% —_:1/4W 
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Tuning coil 
Tuning coil 
Tuning coil 


L34-0539-05 
L34-0540-05 
L34-0539-05 


PARTS LIST 


(ven Re- ans 
Carbon 2202 +5% 1/4W FO1-0242-04 IC heat sink 
FO1-0243-04 AVR heat sink 


R4 


PD14CY2E221J 
R5 PD14CY2E102J | Carbon 1k2 +5% 1/4W 
R6 PD14CY2E562J | Carbon 5.6k2 +5% 1/4W 
PD14CY2E472J | Carbon 4.7k2 +5% 1/4W 
PD14CY2E103J Carbon 10k2 +5% 1/4W FIX-VOX (X50-1350-00) 
PD14CY2E332J | Carbon 3.3k2 +5% 1/4W 


Carbon 1.82 +5% 1/4W he. 
Description 


PD14CY2E182J 


Carbon 10k2 +5% 1/4W 


PD14CY2E103J 
CC45CH1H220J Ceramic 22pF +5% 


PD14CY2E102) | Carbon 1kQ +5% 1/4W 
PD14CY2E332J | Carbon 3.3k2 +5% 1/4W CK45F1H103Z Ceramic 0.01nF +80%—20% 
PD14CY2E103J Carbon 10kQ +5% 1/4W CC45CH1H270J5 Ceramic 27pF +5% 
PD14CY2E223J Carbon 22k2 +5% 1/4W CK45F1H103Z Ceramic 0.01nF +80%—20% 
PD14CY2E562J Carbon 5.6kQ +5% 1/4W CC45CH1H330J5 Ceramic 33pF +5% 
PD14CY2E273J Carbon 27kQ +5% 1/4W CC45CH1H680J Ceramic 68pF +5% 
PD14CY2E392J Carbon 3.9k2 +5% 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E222J Carbon 2.2k2 +5% 1/4W CC45CH1HO50D Ceramic 5pF +0.5pF 
PD14CY2E221J Carbon 2200 CC45CH1HO70D Ceramic 7pF +0.5pF 
CC45CH1H120J Ceramic 12pF +5% 
PD14CY2E222J Carbon 2.2k2 +5% 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E821J Carbon 8202 +5% 1/4W CK45F1H103Z Ceramic 0.01pF +80%—20% 
PC14CY2E471J Carbon 4702 +5% 1/4W CEO4W1H010 Electrolytic 1uF 50WV 
PC14CY2E682J Carbon 6.8k2 +5% 1/4W CK45B1H331K Ceramic 330pF +10% 
PC14CY2E473J Carbon 47kQ +5% 1/4W CEO4W1H3R3 Electrolytic 3.3uF 5OWV 
PC14CY2E102J Carbon 1kQ +5% 1/4W 
PC14CY2E392J Carbon 3.9k2 +5% 1/4W CQ92M1H472K Mylar 0.047uF +10% 
PC14CY2E471J Carbon 47082 +5% 1/4W CHSOMTHATaK Risiat 0.047uF +10% 


Electrolytic 3.3uF 50WV 
Ceramic O0.01ipF +80%—20% 
Electrolytic 0.47uF 50WV 


2.2k0 CEO4W1H3R3 
CK45F1H103Z 


CEO4W1HR47 


Carbon 


PC14CY2E222J 


Carbon Z7kQ>” =5% 1/4W 


PC14CY2E212J 


PC IAC 2ba22) Carbon 2.20 45% —1/4W CEO4W1C221(RL) | Electrolytic 220uF  16WV 
PC14CY2E821J | Carbon 8202 +5% 1/4W CEbaKa et? Bet iytic PA OGe ag aes 

PC14CY2E471J | Carbon 4702 +5% 1/4W RAR Oot ER SRI AL S82 ON ( 
PC14CY2E331J | Carbon 3302 +5% 1/4W eRe A piu, Midd Rveeck coe 
PC14CY2E683J | Carbon 68k  +5% 1/4W ER te Se wieud ack ECE 

PC14CY2E103J | Carbon 10k2 +5% 1/4W 

RS14AB3A680) | Metal film 682 +5%  1W BeNOR Teo Bl cavantic MaO0 EME ere Ont 
PD14CY2E224) | Carbon 220k +5%  1/4W RG aaie Bacubivic hing 4%) 


Electrolytic 10uF 16WV 
Mylar 0.012uF +10% 
Ceramic 0.022uF +80% —20% 


820 CEO4W1C100(RL) 


CQ92M1H123K 


Carbon 


PD14CY2E820J 


PD14CY2E332) | Carbon 3.3k2 +5%  1/4W ees dense 
PDI4CY2E472J) | Carbon 4.7k2 45% = 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E223J | Carbon 22k2 +5% 1/4W Heetinde 

PD14CY2E103J | Carbon 10k +5%  1/4W : Cuenca eee 
PD14CY2E563J | Carbon 56k2 +5% 1/4W { 


Carbon 47kQ 
Carbon 1kQ +5% 1/4W 
Carbon 100k2 +5% 1/4W 


PD14CY2E473J 
PD14CY2E102J 
PD14CY2E104J 


R46,47 | PD14CY2E472J Carbon 4.7kQ2 +5% 1/4W 


SEMICONDUCTOR 


V03-0299-05 Transistor 2SC1000(GR) 2 4 b +5% 
V30-0172-05 Ic TA7201P PD14CY2E101J Carbon 10022 +5 1/4W 
V03-0099-05 Transistor 2SC372 

PD14CY2E333J Carbon 33k2 +5% 1/4W 


Transistor 2SA496 

Carbon 472 +5% 1/4W 
Carbon 1002  +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 1002  +5% 1/4W 
Carbon 4.72 +5% 1/4W 
Carbon 47kQ +5% 1/4W 
Carbon 56k +5% 1/4W 
Carbon 330k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 


V11-0113-05 

PD14CY2E473J 
PD14CY2E101J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E472J 
PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 
PD14CY2E102J 


Diode 181555 
Diode 1N60 
Zener diode WZ-061 


V11-0076-05 
V11-0051-05 
V11-0243-05 


POTENTIOMETER/COIL 


Semi-fixed resistor 50k 
Semi-fixed resistor 10k 
Semi-fixed resistor 47kQ 
Semi-fixed resistor 5002 


R12-4020-05 
R12-3036-05 
R12-3004-05 
R12-0042-05 


Carbon 5.6k92 +5% 1/4W 
Carbon 68kQ2 +5% 1/4W 
Carbon 2.2k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 10k2 =+5% 1/4W 
Carbon 15kQ 
Carbon 4.7kQ 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


L40-3391-03 Ferri inductor 3.3uH 


Mini-connector 
Mini-connector 


E40-0613-05 
E40-1113-05 
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PARTS LIST 


marks 


Carbon 1kQ +5% 1/4W CC45CH1H151J 
Carbon 4.7k2 +5% 1/4W CC45CH1H101J 


Carbon 4702  +5% 1/4W CC45CH1H330J 
CK45F1H473Z 


CC45CH1H390J 
CC45CH1H330J5 


Ceramic 150pF +5% 
Ceramic 100pF +5% 
Ceramic 33pF +5% 
Ceramic 0.0474F +80%—20% 
Ceramic 39pF +5% 
Ceramic 33pF +5% 


PD14CY2E102J 
PD14CY2E472J 
PD14CY2E471J 


Carbon 4.72 +5% 1/4W 


PD14CY2E4R7J 


PD14CY2E472J Carbon 4.7k2 +5% 1/4W 

PD14CY2E103J Carbon 10k +5% 1/4W CC45SL1H101J Ceramic 100pF +5% 
PD14CY2E471J5 Carbon 4702 +5% 1/4W CC45SL1H221K Ceramic +10% 
PD14CY2E104J Carbon 100k2. +5% 1/4W 

PD14CY2E223J Carbon 22k +5% 1/4W CC94SL1H470K Ceramic 47pF +10% 
PD14CY2E334J Carbon 330k2 +5% 1/4W CC94SL2HO50D Ceramic 5pF +0.5pF 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W CK45F1H473Z Ceramic . 0.047uF +80%—20% 
PD14CY2E474J Carbon 470k2 +5% 1/4W CC45CH1H470J Ceramic 

PD14CY2E274J Carbon 270k2 


Carbon 47k +5% 1/4W 
Carbon 10kQ2 +5% 1/4W 


PD14CY2E473J 


Carbon 22k +5% 1/4W 
PD14CY2E103J 


PD14CY2E223J 


PD14CY2E102J Carbon 1kQ +5% 1/4W 

PD14CY2E105J Carbon 1MQ +5% 1/4W PD14CY2E101J Carbon 1002 +5% 1/4W 
PD14CY2E104J Carbon 100k2 =+5% 1/4W PD14CY2E473J Carbon 47k2 +5% 1/4W 
PD14CY2E103J Carbon 10k +5% 1/4W PD14CY2E472J Carbon 4.7kQ +5% 1/4W 
PD14CY2E124J Carbon 120k2. +5% 1/4W PD14CY2E224J) Carbon 220k2 +5% 1/4W 
PD14CY2E103J Carbon 10k +5% 1/4W PD14CY2E105J Carbon 1MQ +5% 1/4W 


PD14CY2E472J 4.7kQ 


Carbon 


PD14CY2E103J Carbon 10k22 +5% 1/4W 


SEMICONDUCTOR 
2SC373 


SEMICONDUCTOR 
2SK19(GR) 


V03-0042-05 Transistor 


FET 


VO9-0012-05 


V03-0079-05 Transistor 2SC460(B) 

V03-0123-05 Transistor 2SC733(Y) V11-0051-05 Diode IN6O 
V01-0032-05 Transistor SA562(Y) 

V03-0123-05 Transistor 2SC733(Y) 

V01-0032-05 Transistor 2SA562(Y) L40-1235-05 Ferri inductor 
V03-0123-05 Transistor 2SC733(Y) 


C05-0029-05 Ceramic trimmer 50pF 


Transistor 2SC735(Y) 


V03-0241-05 


| 
V11-0370-05 Diode 1$1587 
v11-0293-05 _| Vari-cap diode 181658-3 Pxa__[u77-0009-05 | crstaiquerz | 
V11-0076-05 Diode 181555 
V11-0051-05 Breen 1N6O E18-0401-05 Socket (Crystal) 
V11-0076-05 Diode 181555 E23-0005-04 Terminal x 6 
V11-0051-05 Diode 1N60 
V11-0297-05 Zener diode WZ-13 
V11-0076-05 Diode 181555 INDICATOR (X54-1180-00) 
V11-0297-05 Zener diode WZ-061 


Diode 181555 


TRANSFORMER 


Tat L13-0001-05 Input transformer 
T2 L12-0013-05 Oscillation transformer 
Tc1~4 | CO5-0030-15 Ceramic trimmer 20pF She | 


Crystal quarts socket 


V11-0076-05 


Me Re- 
R1 PD14BY2E471J Carbon 4702 +5% 1/4W 
R2 PD14BY2E681J Carbon 6802 +5% 1/4W 


SEMICONDUCTOR 


R92-0150-05 Short jamper 


F 


£18-0401-05 


Mini-connector 
Mini-connector 
Mini-connector 


E40-1413-05 
E40-0613-05 
E40-1413-05 


E23-0040-04 Terminal x 3 


F20-0501-04 Insulator x 2 


CAPACITOR 


MARKER (X52-0005-01) 


marks 


CAPACITOR 


CM93M1H103K | Mylar 0.01nF +10% | fic fer | ckasrini03z Ceramic 


0.01uF +80%—20% ie 
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PARTS LIST 


a Re- 
frene [rome pein | 


POTENTIOMETER 


250k2(B) VOX DELAY 
3002(B) ANTI VOX 
50ki2(B) VOX GAIN 


Ceramic 3pF +0.25pF 
Tantalum 0O.22uF +20% 
Ceramic 0.01nF -+80%—20% 
Ceramic 470pF +10% 


CC45TH1HO30C 
CS15E1VR22M 
CK45F1H103Z 
CK45B1H471K 


RO1-6013-05 
RO1-0043-05 
RO1-4025-05 


fa E23-0046-04 Terminal (square) x 8 


FINAL (X56-1200-00) 


Ve Re- 
fresno] rene, | omen | i 


CAPACITOR 
Ceramic 100pF +5% 


Ceramic 100pF +5% 
Ceramic 2pF +0.25pF 
Ceramic 27pF +5% 
Ceramic 0.047uF 25WV. 
Ceramic 0.0iunF -+80%—20% 
Ceramic 150pF +10% 
Ceramic 0.022uF +80%—20% 


CC45SL1H101J 
CC45CH1HO20C 
CC45CH1H270J 
C90-0262-05 
CK45F1H103Z 
CC45SL1H151K 
CK45F1H223Z 


Carbon 
Carbon 47k2 +5% 1/8W 
Carbon 2.7k2 +5% 1/8W 


PD14CY2B331J 
PD14CY2B473J 
PD14CY2B272J 


CC45SL2H101J 


CK45E2H102P Ceramic 0.001nF + 100%, —0% PD14CY2B473J | Carbon 47k2 +5% 1/8W 
CK45F1 H473Z Ceramic 0.047 uF +80% — 20% PD1 4CY2B1 52J Carbon 1.5kQ +5% 1/8W 
CK45E2H103P Ceramic 0.01uF + 100% — 0% PD14CY2B153J | Carbon 15k2 +5%  1/8W 


O.01pF  +80%—20% PD14CY2B333J Carbon 


CK45F1H103Z Ceramic 


Carbon 
Carbon 1kQ. +5% 1/8W 
Carbon 82k2 +5% 1/8W 
Carbon 33kQ +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


SEMICONDUCTOR 


Transistor 2SC460(B) 
Transistor 2SC735(Y) 
Diode 1$1555 

Diode 1TT310 


POTENTIOMETER 


Ferri-indicator 150uH 
Choke coil 28uH 
Ferri-indicator 150uH 


PD14CY2B682J 
PD14CY2B102J 
PD14CY2B823J 
PD14CY2B333J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B331J 


Carbon 1002 +5% 1/4W 
Carbon 102 +5% 1W 


Carbon 3.3k2 +5% 1/4W 
1002 +5% 1/2W 


PD14BY2E101J 
RCO5GF3A100J5 


PD14BY2E332J 
RCO5GF2H101J 


Carbon 


Ferri-inductor 150uH 
Ferri-inductor 470uH 
Ferri-inductor 150uH 


L40-1511-03 
L40-4711-03 
L40-1511-03 


V03-0079-05 
V03-0241-05 
V11-0076-05 
V11-0432-05 


L33-0010-05 Parastic supressor 


US socket 


E01-0801-05 


Terminal (square) x 9 


E23-0047-04 


L40-1511-03 
L33-0266-05 
L40-1511-03 


Oscillating coil 


L32-0201-05 


E40/1025-05 Chassis mount wafer C05-0049-05 Trimmer 20pF 
FV -0235-03 CAR shield box 

T 
F11-0236-04 CAR shield box cover (upper) on Se 
F11-0237-14 CAR shield box cover (lower) L77-0486-05 | 8828.5kHz LSB 
J32-0216-04 Hexagonal boss x 2 (long) L77-0485-05 8831.5kHz USB 
J32-0217-04 Hexagonal boss x 3 (medium) 


J32-0217-04 Hexagonal boss x 3 (short) 
X50-1310-00 CAR-1 unit 
X50-1320-00 CAR-2 unit 


R92-0501-05 Short jamper 


Terminal (square) 
Type U pin wafer 
Type U pin wafer 
Type U pin wafer 
Counter 


E23-0046-04 
E40-0427-05 
E40-0726-05 
E40-0826-05 
E40-1007-05 


CAR-1 (X50-1310-00) 


De Re- 
CAPACITOR 


C1 CK45F1H103Z Ceramic 1uF +80% — 20% 


CC45UJ1H180J Ceramic  18pF +5% 
CC45UJ1H330J Ceramic  33pF +5% 

CK45D1H102M Ceramic 0.001nF +20% CAPACITOR 

CC45UJ1H180J Ceramic  18pF +5% 


fcr |ctaseiH103z Ceramic 0.01nF +80%—20% Rh 


CK45F1H103Z Ceramic 0.01nF  +80%—20% 
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PARTS LIST 


ca Re. | VCO (X50-1330-00) 
Description 


Ceramic 18pF +5% 
Ceramic 0.01nF +80%—20% 
Ceramic 0.01nF +80%—20% 
Ceramic 470pF +10% 
Ceramic 100pF +5% 

Ceramic 2pF +0.25pF 
Ceramic 33pF +5% 


CC45CH1H180J 
CK45F1H103Z 
CK45F1H103Z 
CK45B1H471K 
CC45SL1Hi01J 
CC45SL1HO20C 
CC45CH1H330J 


C2 


C4 


Ceramic 
Ceramic 
Ceramic 
Ceramic 


CC45TH1H180J5 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 


€90-0262-05 Ceramic 0.047uF mph : ae ae 
CK45F1H103Z Ceramic 0.01nF +80%—20% Math on Pere ci 
CC45SL1H150J |Ceramic 15pF +5% ceachataz20) ere 
CC45SL1H221K |Ceramic 220pF +10% Sete 
C45 ae P CC45RH1H330J ‘| Ceramic 


Ceramic 10pF +0.5pF 
Ceramic 0.047uF 


CC45SL1H100D 


C90-0262-05 ‘ 
Ceramic 


CK45F1H103Z 


CC45CH1HO50D Ceramic  5pF +0.25pF CCaRRHai Sos 5 ’ 
“1 eramic 

90-0262-05 @ 
c90-0 Sens CC45TH1H330J —‘| Ceramic 
CC45RH1H180J Ceramic 
CC45RK1H220J Ceramic 


Carbon 


PD14CY2E392J 


PD14CY2E333J Carbon 332 +5% 1/4W CC45RH1H270J Ceramic 
PD14CY2E682J Carbon 6.8k2 +5% 1/4W CK45F1H103Z Ceramic 
PD14CY2E333J Carbon 33k2  +5% 1/4W CC45RH1H100D Ceramic 
PD14CY2E102J Carbon 1kQ +5% 1/4W CC45TH1H270J Ceramic 

CC45SH1H180J Ceramic 


Carbon 68k2  +5% 1/4W 
Carbon 1002 +5% 1/4W 


PD14CY2E683J 
PD14CY2E101J 


PD14CY2E561J Carbon 5602 +5% 1/4W CC45SH1H220J Ceramic 
PD14CY2E472J Carbon 4.7kQ +5% 1/4W CC45SH1H150J Ceramic 
PD14CY2E332J Carbon 3.3k2 +5% CK45F1H103Z Ceramic 
PD14CY2E101J Carbon CC45TH1H180J Ceramic 
SEMICONDUCTOR CC45TH1H220J5 Ceramic 
CC45TH1H270J5 Ceramic 

V03-0079-05 Transistor 2SC460(B) CC45TH1H150J Ceramic 
CK45F1H103Z Ceramic 

V11-0076-05 Diode 1$1555 CC45RH1HO20C Ceramic 
V11-0051-05 Diode 1N60 CC45TH1H180J Ceramic 


V11-0076-05 Diode 1$1555 
V11-0414-05 Diode 1$2588 CC45RH1H270J Ceramic 
CC45RH1H150J Ceramic 
+: CC45RH1H330J Ceramic 
L40-1511-03 Ferri-inductor 150uH CK45F1H103Z Efomic 
— : CC45TH1H180J Ceramic 
L32-0201-05 Oscillating coil CC45SH1H680J Ceramic 
: CC45SH1H470J Ceramic 
C05-0010-15 Trimmer 10pF CC45SH1H560J Caramic 
mGs C05-0013-05 Trimmer 20pF CK45F1H103Z Ceramic 
CRYSTAL QUARTZ CC45TH1H180J5 Ceramic 
Al 048.4408 peso. 7kiHe es CC45SH1H680J Ceramic 
ey emt ad MiscetianeousmiManss | (Moved fi CC45SH1H470J | Ceramic 
E23-0046-04 Terminal (square) ape. a. pee. 
E40-1007-05 Connector ks ia 
CC45TH1H180J5 Ceramic 
CC45SH1H680J Ceramic 
CC45SH1H470J5 Ceramic 
CC45SH1H560J Ceramic 
CK45F1H103Z Ceramic 
CC45TH1H180J Ceramic 


Description 


£40-0625-05 Chassis mount wafer x 2 CC45SH1H680J —| Ceramic 
E40-0825-05 Chassis mount wafer CC45SH1H470J Ceramic 
F11-0239-03 PLL shield box CC45SH1H560J Ceramic 
F11-0240-14 PLL shield cover (upper) CK45F1H1032 Ceramic 
F11-0241-24 PLL shield cover (lower) CK45D1H102M Ceramic 
J32-0216-04 Hexagonal boss x 4 CC45CH1HO20C =| Ceramic 
J32-0217-04 Hexagonal boss x 5 CC45CH1HO30C Ceramic 
J32-0218-04 Hexagonal boss x 6 CK45F1H1032 Ceramic 

C90-0262-05 Ceramic 


X50-1330-00 VCO unit 
X50-1340-00 PD unit 


CK45D1H102M Ceramic 


18pF 
22pF 
27pF 
15pF 
0.01nF 
0.01 uF 
47pF 
22pF 
33pF 


0.01puF 
15pF 
33pF 
18pF 
22pF 
27pF 
0.01pF 
10pF 
27pF 
18pF 


22pF 
15pF 
0.01 uF 
18pF 
22pF 
27pF 
15pF 
0.01 uF 
2pF 
18pF 


27pF 
15pF 
33pF 
0.01nF 
18pF 
68pF 
47pF 
56pF 
0.01yF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
18pF 
68pF 
47pF 
56pF 
0.01yF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
0.00 1uF 
2pF 
3pF 
0.01pF 
0.047 uF 


0.001pnF 


marks 
CAPACITOR 


+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+80% — 20% 
+5% 
+5% 
+5% 


+ 80% — 20% 
+5% 

+5% 

+5% 

+5% 

+5% 

+80% — 20% 
+0.5pF 

+5% 

+5% 


+5% 

+5% 

+ 80% — 20% 
+5% 

+5% 

+5% 

+5% 

+ 80% — 20% 
+0.25pF 
+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+ 80% — 20% 
+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+20% 
+0.25pF 
+0.25pF 

+ 80% — 20% 


+20% 
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CC45SL1H120J 
CC45SL1H220J 
CC45CH1H150J 
CK45F1H103Z 
CC45CH1HO30C 
CK45F1H103Z 
CC45SL1H151J 
C90-0262-05 


CS15E1A3R3M 
CK45F1H103Z 
CC45SL1H271J 
CC45SL1H121J 
CK45F1H103Z 
CL45D1J102M 


PD14CY2B104J 
PD14CY2B101J 
PD14CY2B330J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B151J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B151J 
PD14CY2B104J 


PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B330J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J5 
PD14CY2B104J 


PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B470J 
PD14CY2B391J 
PD14CY2B104J 


PD14CY2B333J 
PD14CY2B330J 
PD14CY2B123J 
PD14CY2B103J 
PD14CY2B221J 
PD14CY2B393J 
PD14CY2B473J 
PD14CY2B331J 
PD14CY2B330J 
PD14CY2B681J 


PD14CY2B470J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B822J) 
PD14CY2B332J 
PD14CY2B122J 
PD14CY2B103J 
PD14CY2B330J 
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Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
‘Carbon 
Carbon 
Carbon 
Carbon 


Tantalum 


12pF 
22pF 
15pF 
0.01yF 
3pF 
0.01 uF 
150pF 
0.047u 


ay 
+5% 


+80% —20% 


N D t yh 
Ref. No. Parts No. escription mare 


+0.25pF 


+ 80% — 20% 


+5% 
F 


RESISTOR 


PARTS LIST 


Di~12 


3.3uF +20% 
0.01nF +80%—20% 
270pF = +5% 
120pF +5% L1~15 
0.01uF +80%—20% A 
0.001nF +20% Migs 
L20 
100k2 +5%  1/8W! E: 
1002 +5% 1/8W oe 
332 +5% 1/8W 
100k2 +5% 1/8W 1 
1002 ~«++5% + # 1/8W 12.3 
1502 +5% 1/8W ‘ee 
100k2 +5%  1/8W 1S 
1002 +5% 1/8W T6 
1502 +5% 1/8W 


100k2 
1002 
332 
100kQ 
1002 
100kQ 
1002 


100k 
1002 
100k2 
1002 
100k2 
1002 
472 
3902 


332 

12kQ 
10k 
2202 
3902 
47kQ 
3302 
332 

6802 


472 
1kQ 
1002 
8.2k2 
3.3k2 
1.2k2 
10k2 


D13~23} V11-0293-05 


SEMICONDUCTOR 


2SK19(GR) 
2SK19(BL) 


VO9-0012-05 
VO9-0013-05 
VO9-0057-05 
V03-0079-05 
V03-0283-05 
V03-0124-05 


V11-0414-05 


L40-1511-02 
L40-1592-02 
L40-1092-02 
L40-1292-02 
L40-1511-03 
L40-1292-02 
L40-1511-03 
L32-0199-05 
L32-0193-05 
L32-0195-05 
L32-0196-05 
L32-0197-05 
L32-0198-05 
L34-0529-05 


R92-0150-05 


E23-0046-04 
E40-0607-05 
E40-0807-05 


PD (X50-1340-00) 


frei, | ramema, |) Breen, fi 


aa 
FET 
Transistor 
Transistor 
Transistor 


3SK41(L) 


2SC741 


Diode 1S2588 


Diode 


Ferri-inductor 150yuH 
Ferri-inductor 1.5uH 
Ferri-inductor 1H 

Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Oscillating coil 15MHz 


Oscillating coil 7MHz 
Oscillating coil 14MHz 
Oscillating coil 21MHz 
Oscillating coil 28MHz 
Trap coil 8.83MHz 


Short jamper x 6 


Terminal (square) x 6 
Connector x 2 6p 
Connector 8p 


1$1658-3 


Description 


2SC460(B) 


2SC734(Y) 


Oscillating coil 1.8MHz, 3.5MHz 


CAPACITOR 
CC45SL1H100D {Ceramic  10pF +0.5pF 
CK45F1H103Z Ceramic O.01unF +80%—20% 
CK45F1H223Z Ceramic  0.022uF +80%—20% 
CK45F1H103Z Ceramic  O0.01nF +80%—20% 
CEO4W1A101 Electrolytic 100uF 10WV 
CK45F1H103Z Ceramic 0.01uF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H223Z Ceramic  0.022uF +80%—20% 


CEO4W1A101 
CS15E1VR22M 
CC45SL1H470J 
CK450D1H102M 
CK45F1H103Z 
CC45RH1H101J 


CQ09S1H391J 
CC45RH1H101J 
C90-0262-05 
CK45F1H223Z 
CS15E1V0O10M 
CC45SL1HO50C 
CC45SL1H100D 
CC45SL1H330J 


Electrolytic 100uF 


Tantalum 0.22uF 
Ceramic 47pF 
Ceramic 0.001yF 
Ceramic 0.0 1pF 
Ceramic 100pF 


Ceramic 390pF 


Ceramic 100pF 
Ceramic 0.047 uF 
Ceramic 0.022uF 
Tantalum =1yF 
Ceramic 5pF 
Ceramic 10pF 
Ceramic 33pF 


10WV 
+20% 
+5% 

+20% 


+80% — 20% 


+5% 


+ 80% — 20% 
+20% 
+0.25pF 
+0.5pF 

+5% 


PARTS LIST 


o- Re- Re- 


CC45SL1H100D Ceramic 10pF +0.5pF PD14CY2B471J Carbon 4702 +5% 1/8W 

) CC45SL1HO50C Ceramic 5pF +0.25pF |PD14CY2B470J Carbon 472 +5%  1/8W 
. CK45D1H102M Ceramic 0.001nF +20% PD14CY2B102J Carbon 1kQ +5% 1/8W 
CK45F1H223Z2 Ceramic  0.022uF +80%—20% PD14CY2B821J Carbon 8202 +5% 1/8W 

CS15E1V010M Tantalum = 1uF +20% PD14CY2B101J Carbon 1002 +5% 1/8W 

CC45CH1H470J Ceramic  47pF +5% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 

CC45CH1H470J | Ceramic 47pF +5% PD14CY2B103J  |Carbon 10k2 +5% 1/8W 

CC45SL1H151J Ceramic 150pF +5% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 

PD14CY2B471J5 Carbon 


CK45F1H103Z Ceramic 0.01nF +80%—20% 
CC45SL1H331J Ceramic 330pF +5% PD14CY2B122J Carbon z 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B470J Carbon 472 +5% 1/8W 
CC45SL1H331J Ceramic 330pF +5% PD14CY2B471J Carbon 4702 +5% 1/8W 
CK45F1H103Z “Ceramic 0.01nF +80%—20% PD14CY2B102J) Carbon = 1k +5% 1/8W 
CC45SL1H151J Ceramic 150pF +5% PD14CY2B471J Carbon 4702 +5% 1/8W 
CC45SL1H221J ‘Ceramic 220pF +5% PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
CL45F1H103Z Ceramic 0.01pF +80%—20% PD14CY2B272J Carbon 2.7k2 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W 
CC45CH1H470J | Ceramic 47pF +5% PD14CY2B393J Carbon 39k2 +5% 1/8W 
CC45SL1H151J | Ceramic 150pF +5% PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
; CK45F1H103Z =| Ceramic —«0.01nF_ = + 80% —20% PD14CY2B101J | Carbon 1002 +5%  1/8W 
CC45CH1H100D || Ceramic 10pF = +0.5pF PD14CY2B473J | Carbon 47k2 = +5% = 1/8W 
CC45SL1H151J Ceramic 150pF +5% PD14CY2B562J Carbon 5.6k2 +5% 1/8W 
CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B101J | Carbon 1002 +5% = 1/8W 
CC45CH1H101J Ceramic 100pF +5% PD14CY2B273J Carbon 27k2 +5% 1/8W 
CK45F1H103Z Ceramic 0.01uF +80%—20% PD14CY2B562J | Carbon 5.6k2 15% —1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W 


CK45F1H103Z Ceramic 0.01nF +80%—20% 


CK45F1H103Z Ceramic 0.01nF +80%—20% PD14CY2B101J | Carbon 1002 +5% —1/8W 

CC45CH1H101J |. Ceramic 100pF +5% PD14CY2B682J) | Carbon 6.82  +5% 1/8W 

) CK45F1H103Z Ceramic 0.01pF +80% — 20% PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
CC45SL1HO20C Ceramic 2pF +0.25pF PD14CY2B101J Carbon 1002 +5% 1/8W 

CC45SL1H180J i Ceramic 18pF +5% PD14CY2B103J Carbon 10k2 +5% 1/8W 

C90-0262-05 Ceramic 0.047 uF PD14CY2B562J Carbon 5.6k2 +5% 1/8W 

CK45D1H102M | Ceramic 0.001pF +80%—20% PD14CY2B101J | Carbon 1002 +5% =—1/8W 

PD14CY2B562J Carbon 5.6k2 +5% 1/8W 


33pF 


CC45SL1H330J Ceramic 


PD14CY2B101J Carbon 1002 +5% 1/8W 

PD14CY2B151J Carbon PD14CY2B103J Carbon 10kQ +5% 1/8W 

PD14CY2B331J Carbon 3302 +5% 1/8W PD14CY2B562J Carbon 5.6k2 +5% 1/8W 

PD14CY2B391J Carbon 3902 +5% 1/8W PD14CY2B101J Carbon 1002 +5% 1/8W 

; PD14CY2B472J Carbon 4.72 +5% 1/8W PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B183J Carbon 18kQ +5% 1/8W PD14CY2B562J Carbon 5.6k2 +5% 1/8W 

PD14CY2B472J Carbon 4.7k2 +5% 1/8W PD14CY2B101J Carbon 1002 +5% 1/8W 

PD14CY2B562J Carbon 5.6k2 +5% 1/8W PD14CY2B471J Carbon 4702 +5% 1/8W 

PD14CY2B391J Carbon 3902 +5% 1/8W PD14CY2B683J Carbon 68k2 +5% 1/8W 


PD14CY2B332J Carbon 
PD14CY2B330J |Carbon 332  +5% 1/8W 
PD14CY2B183J | Carbon PD14CY2B101J  |Carbon 1002 +5% 1/8W 
PD14CY2B472) | Carbon 4.72 +5% 1/8W PD14CY2B471J |Carbon 4702 +5% 1/8W 
PD14CY2B332J | Carbon 3.32  +5% 1/8W PD14CY2B151J |Carbon 1502 +5% 1/8W 
PD14CY2B102J | Carbon 1k2  +5% 1/8W PD14CY2B821J |Carbon 8202 
PD14CY2B222J | Carbon 2.2k2 +5%  1/8W PD14CY2B103J —_| Carbon 
PD14CY2B102J | Carbon 1k2  +5% 1/8W SEMICONDUCTOR 
PD14CY2B821J | Carbon 8202 +5% 1/8W 
PD14CY2B472J | Carbon 4.7k2 +5% 1/8W o3,0079;0% Transistor 2SC460(B) 
BN tAcYon4T2 in aceon V09-0012-05 FET 2SK19(GR) 
V01-0037-05 Transistor 2SA495(Y) 
PD 14CY2B182) 0 le certon V09-0012-05 FET 2SK19(GR) 
PD14CY2B561J | Carbon 5602 +5% 1/8W VON 0037.09 Transistor 2SA495(Y) 
: PD14CY2B102J | Carbon 1k2  +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B101J | Carbon 1002 +5% 1/8W V30-0132-05 IC TD3400AP 
PD14CY2B103J | Carbon 10k2 +5% 1/8W V30-0173-05 IC MC4044P 
PD14CY2B471J Carbon 4702 +5% 1/8W V03-0271-05 Transistor 2SC1345(E) 
V30-0174-05 IC MC1496G 


PD14CY2B122J Carbon 
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PARTS LIST 


| omeiten | ai 


Ref. No. Parts No. 


181555 


D1~24 | V11-0076-05 Diode 
POTENTIOMETER 
VR1 R12-4021-05 Semi-fixed resistor 5kQ(B 


L40-1511-03 Ferri-inductor 150uH 
L40-2201-03 Ferri-inductor 22uH 
L40-1021-03 Ferri-inductor 1mH 


L40-1511-03 Ferri-inductor 150uH 


T1 L34-0518-05 BPF coil 
T2 L34-0519-05 BPF coil 
T3 L34-0518-05 BPF coil 
T4 L34-0520-05 LPF coil 
T5 L34-0521-05 LPF coil 


T6 L34-0520-05 LPF coil 


CRYSTAL QUARTZ 


x1 L77-0497-05 20.5MHz (3rd over tone) 
X2 L77-0488-05 7.3MHz_ (Original) 
x3 L77-0489-05 9.0MHz (Original) 
x4 L77-0490-05 12.5MHz (Original) 
x5 L77-0491-05 19.5MHz (3rd over tone) 
X6 L77-0492-05 26.5MHz (3rd over tone) 
X7 L77-0493-05 33.5MHz (3rd over tone) 
x8 L77-0494-05 34MHz = (3rd over tone) 
L77-0495-05 34.5MHz (3rd over tone) 


35.0MHz (3rd over tone) 


L77-0496-05 


R92-0150-05 


E23-0046-04 
E40-0607-05 
E40-0626-05 
E40-0807-05 
E40-0826-05 
F10-0401-04 
F10-0404-04 
F11-0238-04 
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‘Short jamper 


Terminal (square) x 9 
Connector x 2 6p 
Type U pin waferx 4 6p 
Connector 8p 

Type U pin wafer 8p 
Shield plate 

Shield plate 

Shield plate 


DISASSEMBLY 


1. How to remove panel 
1) Remove all the knobs from the front panel. 
2) Remove the dial escutcheon and front glass 
according to Fig. 14. 
3) Remove the screws from both sides of the panel 
according to Fig. 13. 


2. How to remove VFO 

1) Remove upper and lower cases. 

2) Disconnect the VFO output cable and 2P plug 
behind the VFO case. 

3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 
Fig. 14. 

4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 

1) Remove the knob and dial escation as shown in Fig. 
14. 

2) Turn the dial to the ‘’O” of VFO dial scale. 

3) Install the inside of the mono-scale so that the 
number ‘5° comes upside. (Only one number “5” 
exists.) 

4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 
from ‘‘O” comes up-center. 

5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” can be seen 
through the small square hole (O 90). 


NOTE: 

1) When installing the both sides of the mono-scale, 

provide a clearance of 1 ~ 1.5 mm between them. 

2) Use care not to turn imprudently the mono-scale to 
avoid damaging it. 


6) Install the dial escation and knob as shown in Fig. 
14. 


Fixing nut 
(N14-0110-14) . 


Front glass 
(B10-0197-03) 
Dial escutcheon 
(BO1-0105-05) 


Ball retainer 
(D23-0142-05) 


Calibration knob. >> 

(K29-0269-04) z \ 

Knob ” 4 

(K23-027 1-04) 


Fig. 14 Removing VFO 


‘Pan head screw 
(N33-4008-15) 


pe Pan head screw 
(N33-4008-15) 


Fig. 13 Removing the panel 


DISASSEMBLY 


3. How to check counter assembly (DG-1: Option) 
1) For the mounting procedure of the counter 
assembly, refer to Fig. 15 ‘Modification first option 


mounting procedure”. 


Counter assy 


Fig. 15 


2) When checking each voltage, attach the printed 
circuit boards, as shown in Fig. 16. 


@: & @ 


Display unit 
(X54-1170-00) 


Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a 
small capacity of approx. 2OW and carry out 
unsoldering quickly. 


4. How to remove VOX/VR unit 
1) Remove the panel according to the instruction 
mentioned in Item 1 above. 
2) Remove the upper and lower cases. 
3) Remove the two each screws, by which the 
individual switches are attached to the subpanel. 
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5. How to remove RIT and RF ATT switches 

1) Remove the panel according to the instruction 
shown in Item 1 above. 

2) Remove the upper and lower cases. 

3) Remove from the subpanel the chassis, on which 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 

1 ANTI VOX 
Potentiometer 3002 (B) 
(RO1-0043-05) 
VOX GAIN 


Potentiometer 50k2 (B) 
-4025-05) 


VOX DELAY 
Potentiometer 250kQ (B) 
(RO1-6013-05) 


VOX-VR unit 
(X54-1190-00) 


N30-3006-41 
(3 x 6) 


Hex. boss 
(J32-0218-04) 


N32-3004-41 
(3 x 4) 
Fig. 17(a) Removing the VOX + VR unit 


6. How to remove meter 
1) Remove the upper and lower cases. 
2) Remove the two screws, by which the meter is 


attached to the subpanel. 


i Pilot lamp 
/}/ (B30-0079-05) 


Meter 
(B31-0241-05) 


Fig. 17(b) Removing the meter 


DISASSEMBLY 


7. How to remove paddel switch 
1) Remove all the knobs and dial plates from the front 


2 


) 


3) 


4 


— 


panel according to Item 1. 

Remove the meter according to Item 6. 

Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 

When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 
lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). 


Push with a screw driver 


Push out to front side 


Fig. 18 


8. How to disconnect lead from miniplug 
According to the figure shown below, hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 


miniplug. 


Figuald 


9. Sectional view of VFO shaft 


IO Cl eel Nas 


Knob’ axle 

Coil washer 
Differential gear B 
Coil spring 
Differential gear A 
Plate spring 
Washer A 

Cap ring 


Taper collar 
Reduction axle 
Steel ball A 
Steel ball 
Spring C 
Bearing 

First gear 
Gear assembly 
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RECEIVER SECTION 


1. No power from 
power supply 


2. Blown fuse 


¢ Noise can not 
be heard. 


3. Non-receiving 


¢ Noise can be 
heard. 


« Pointer won't 
deflect 


4. S meter 


* Pointer is 
kept deflected 
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TROUBLESHOOTING 


Fuse 
Power switch 
AC cord 


Low frequency unit 
(X49- 1080-00) 


B circuit 


Speaker 
AF-AVR unit 


Phone jack 
AF GAIN variable resistor 


Each transistor 
vco 


IF circuit 
(X48- 1150-00) 


5) RF, ANT circuit 


6) Detector circuit 


(X48- 1150-00) 


1) IF unit 


(X48- 1150-00) 


2) Relay unit 


(X43-1 190-00) 


1) AF.AVR unit 


(X49- 1080-00) 


2) IF unit 


(X48-1150-00) 


Blown fuse 
Defective switch 
Broken wire around plug 


Q7 2SA496, Q3 TA72dP 


defective 
In contact with chassis. 


Speaker defective 
Q3 TA7201P defective 


Poor contact 


AF GAIN variable resistor 
VR4-1 10k2 defective 
Defective transistor 
Regulated voltage power 
supply defective. 
Deteriorated Q1, Q2, Q3 
IFT, T1, T2, T3, T4, T6, T7 
mistuned or broken wire. 


BPF mistuned or broken wire. 


Bias circuit defective 


Defective diode switch 
circuit for crystal filter. 


ANT and RF coil mistuned. 
Poor contact of rotary 
switch 

Broken wire of coaxial cable 
or RF ATT in ANT circuit 
Poor contact of XVTR switch 
$19 

Short circuit of tuning 
variable capacitor 


Deteriorated Q2, 03, Q6, Q7 


Unbalanced received carrier 


Misadjusted semi-fixed 
variable resistor VR1 
(10k) for zero setting 
Misadjusted semi-fixed 
variable resistor VR2 
(500kQ) for sensitivity 


setting 

Malfunction of Q15 and Q16 
(2SC733) in AGC circuit 
Broken wire of RFC L10 

and L11 (150uH) 

Defective relay RL 


Reduced RF 1 reference 
bias voltage 

Deviated carrier balance 
VR3, TC3 


Refer to the next item. 
Risa iie check 
Continuity check 


Disconnect B terminal 
lead and check 
Check and repair 


Replace 

Disconnect B terminal lead 
and check. 

Continuity check 


Continuity check 


Voltage check, replace 
Refer to PLL trouble- 
shooting. 

Voltage check and operation 
check according to level 
diagram. 


Readjust and continuity check. 


Check X’'TAL X1, X2 
Check voltage in 14V line 
and AGC line. 

Voltage check or operation 
check according to level 
diagram. 


Adjustment 
Continuity check 


Continuity check 
Continuity check 
Disconnect lead from MD 
terminal in drive unit coil 
pack and check continuity 
of variable capacitor. 

Bias check 

Operation check according 


to level diagram 
Adjust 


Adjust 


Adjustment 


Voltage check and replace 


Continuity check 


Continuity check 


Readjust RF1 to 3.3V 


Adjustment 


5. Marker is 
inoperative 


TRANSMITTER SECTION 


. No output is 
obtained 


. No output is 
obtained 


- No lp meter 
reading 


. No ALC meter 
reading 


. No HV meter 
reading 


. Standby switch | (Including PTT) 


is inoperative 


TROUBLESHOOTING 


1) Marker unit 
(X52-0005-01) 


1) Final stage 


Oscillation stop in each 
oscillator 
RF unit 


IF unit 
(X48- 1150-00) 


Final stage 


RF unit 

(X44- 1150-00) 

IF unit and RF unit 
(X48- 1150-00) 


Final stage 


RF unit 
(X44- 1150-00) 
ALC circuit 


Power supply section 
Meter circuit 


FIX-VOX unit 
(X50-1350-00) 


Standby switch 


* Poor contact in FUNCTION 
switch S5-4 

* Broken wire of coaxial cable 
connected to MO terminal 

* Broken wire of RFC, 
L1 (12mH) 

* Defective crystal oscillator 
element X1 (100kHz) 


Deterioration of or mal- 
function of $2001 

Poor contact of relay RL1 
Poor contact of rotary 
switch S4 

Short circuit in loading 
variable capacitor VC2 
Defective carrier VFO, 
heterodyne or crystal, etc. 
Deteriorated drive tube 


V1 (12BY7A) or broken heater 


filament 
Broken wire of CAR-2 
coaxial cable 


Defective FET Q13SK35 (GR) 


Poor contact or broken lead 
of MIC GAIN VR (10k) 


Deterioration or malfunction 
of $2001 
Deteriorated vacuum tube 


Mistuned IFT coil pack 


Malfunction of S2001 


Poor contact in SG switch 
Defective meter circuit 


Defective Q5 2SC1515 
Low drive voltage 

Short circuit in ALC circuit 
Poor contact in relay of 
relay unit 


Defective power supply 
Broken lead or voltage 
dividing resistors 


Broken lead connected to VS 
or SS terminal 


Defective Q9, 2SA562 or short 


circuit in D17, IN6O 
Poor contact in switch 


* Continuity check and voltage 
check at terminal 9 
Continuity check 


Continuity check and voltage 
check of Q1,2SC373 
Replace 


¢ Voltage check or replacement 
check 

Continuity check 

Continuity check 


Continuity check 


Refer to item of symptom of 
receiver section. 
Voltage check 


Continuity check 


Voltage check 
Continuity check 


Voltage check or replacement 
check 

Voltage check of replacement 
check 

Refer to the receiver 

section troubleshooting and 
the level diagram of trans- 
mitter section. 


Voltage check 


Voltage check 
Continuity check 


Voltage check 

Refer to Symptoms 1 and 2. 
Continuity check 

Continuity check 


Check power voltages 
Continuity check 


Continuity check and voltage 
check 
Voltage check 


Continuity check and voltage 
check 


TROUBLESHOOTING 


1) COF terminal 


COUNTER (DG-1: Option) 


1. Counter mal- * No lighting 


« DC 1.2V appears due to * Votlage check 


defect in PLL circuit 


functions 
(main body ¢ Disconnect COF lead from Check 
operation terminal. If lights up, the 


counter is normal. 
No signal comes in 


also abnormal) 


* Defective VCO oscillator 


2) VCO signal terminal 
circuit 


No carrier signal comes in Check signal system 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Level check 


Level down of carrier or VCO 
signal 
Unlocking of PLL circuit 


Display won't be 
stabilized 


Readjust PLL coil 


Check 
* Check 


+ Interrupted 5V power source 


* No lighting 
* Defective 5V supply line 


. Counter mal- 


functions 

(main body ¢ Defective DC-DC converter * Check 
normally * Poor contact with display unit * Check 
operated) * Defective decoder unit IC6, ¢ Check 


Q12-20 in counter mixer unit * Check 


¢ Defect around 7.83MHz mixer Check 


circuit 
* Defect around SN76514N mixer 
circuit 
Defective parts in LPF 
circuit 
Defective wide-band amplifier 
(Q5~Q8) 


1) No input is applied to 
counter circuit 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Check 


Check 


Check 


* Defect around 7.83MHz Check circuit 


mixer circuit 


Insufficient input to 

counter circuit 
(X54- 1160-00) 

2) Defective gate and reset 

latch pulse generator circuit 


Display won't be 
stabilized 


Defective IC3 ~IC5 in counter Check circuit 


circuit (X54- 1160-00) 


Operation check 


* Defect around IC2 in 
X54-1150-00 

* Defect around IC3~ICS5 in 
X54-1150-00 

* Defect around IC24~1C26 
in X54-1160-00 

* Defect around IC17 ~1IC23 

in X54-1160-00 


1) Oscillation stop of reference 
oscillator 

2) Stop of time base frequency 
divider . 

3) Stop of scanning control 

circuit in multiplexer 

Stop of multiplexer circuit 

in multiplexer 


Only one digit 
lights up 


* Operation check 


Operation check 


4 Operation check 
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ADJUSTMENTS 


5. AF dummy load 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 
simplified adjustment using 4 voltmeter, AF and RF 
vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 


adjusted. 
1. 2-1 carrier frequency adjustment (adjustment inside the 


CAR unit). 

2. 2-5 IF trap coil adjustment and 5-2-2 trap coil 
adjustment (L24 and L25 in coil pack unit and T12 in 
VCO unit). 

3. 2-8 S meter sensitivity adjustment (VR2 in IF unit). 

4. 3-1 Standard oscillator adjustment of counter (trimmer 


TC1 in counter unit). 
5. 5-1-1 BPF adjustment of PLL (T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


1. Voltmeter 
1) Input resistance: More than 1MQ 


2) Voltage range: FS = AC/DC 1.5 to 1000V 


NOTE: ———____________ 
High-precision circuit testers may be used. However, be 
careful since accurate reading is not obtained in 
high-impedance circuit measurement. 

DUA a oe 


2. RF vacuum-tube voltmeter (RF VTVM) 
1) Input impedance: More than 1MQ and less than 
20pF 
2) Voltage range: FS = 10mvV to 300V 
3) Measurable frequency range: More than 50 MHz 


NOTE: ——@£__________—_ 
When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 

oe Se ae ee ee 


3. AF voltmeter 
1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mV to 30V 


4. AF generator (AG) 
1) Frequency range: 200 Hz to 5 kHz 
2) Output: Maximum 1V 
NOTE: ——_—___—_____ 
The distortion factor of AF generator should be small. 
os re sae I a 


10. 


11. 


12. 


1) Impedance: 82 
2) Power: More than 3W 


. RF dummy load 


1) Impedance: 50 to 752 

2) Power: Endurable against power of more than 
1 OOW 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


. Oscilloscope 


Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


. Slow sweep generator 


1) Center frequency: 8.83 MHz 

2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 

4) Sweep rate: At least 0.5 sec/cm 


. SSG 


1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/uV 


NOTE: 
Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 
pre ee ee 
Frequency counter 

1) Minimum input voltage: 50mV 

2) Measurable frequency range: More than 40 MHz 


Noise generator 
Select an equipment that generates ignition-like noise 
containing high harmonics up to 30 MHz or more. 


Directional coupler 
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ADJUSTMENTS 


PREPARATORY WORK 
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1. Remove the upper and lower cases according to the 
figure below. When making adjustment with the side 
face of the set up, be sure to position the final stage at 
the upper side. Otherwise, the ventilation effect of the fi- 
nal stage, cooling effect. is deteriorated and the final 
tube may be deteriorated. 


2. Unless otherwise specified, set the respective knobs to 
the following positions. 
1) Front panel 


MODE USB 
FUNCTION VFO 
RF GAIN MAX 
HEATER OFF 
VOX MAN 
NB OFF 
MONI OFF 
AGC FAST 
PROCESSOR OFF 
RF ATT OFF 
RIT OFF 
IF SHIFT O (Center) 
DH OFF 
STBY REC 
POWER ON 
2) Rear panel 
SG SW OFF 


X VERTER SW OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between RF1 terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 


ADJUSTMENTS 


2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instrurnents used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 

1) Connect RF VTVM to TP5 in IF unit (X48-1 150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 50mV (refer to 
Fig. 21). (refer to Fig. 24 IF unit) 


CAR-1 


CAR-2 


Fig. 21 CAR unit 


2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP5 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY sw] ADJ | ADJ FREQ 


USB(TC2)} 8831. 500KHz 
LSB(TC1)| 8828.500 
8830. 700 
8830 .530 


8829 .850 


NOTE: ———————— —  efefFfFS 
When changing over from FSK SPC to FSK MRK, or vice 
versa, open or short the RTTY key on the rear panel. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 


NARROW (refer to Fig. 11). 
A ah ee ee 


2-2. Voltage adjustment of VCO 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 

1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-O0) (refer to 
Fig. 22). 

2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 

NOTE: 


For the detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


(3.5) (7) (14) Té 
(21) 


me. 
T10 
(1.8) es 
T1i2 
[O]wm 
Ai 


(28) (28.5) 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 
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ADJUSTMENTS 


COIL PACK 


Li6 


2a[6]o4{6] 


(wwy) 
Lg 
S ae 


206} 
7 


(5444) —&3(3.5) 4 


Adjusting 
sequence 


1 


2 
3 
4 
5 (15.0MHz) 
6 
7: 


Table 1 


2-4. IFT adjustment 
1. Measuring instrument used: SSG (or marker) 
2. Adjusting procedure 


1) Apply a signal of 14.175 MHz at 40 dB (or marker) 


to the antenna terminal from SSG. 


2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 


RF unit (X44-1150-00) until S meter 


maximum value (refer to Fig. 24 and Fig. 25). 


VR2 [(O)rs 


© 
“ (Ore 
iO S 
© 1, cS 


Fig. 24 IF unit 
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RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil 


ile 


Measuring instruments used 


ieSsG 
2) AF VTVM 
3) Dummy load for AF 


2. Adjusting procedure 


BAND: 7 MHz 
VFO scale: 300 


1) Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L25 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect.. make adjustment until AF output 
becomes minimum (refer to Fig. 23 “Coil pack 
unit’). 


~ Oscilloscope 


Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 

1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 

2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TC5 in IF unit (X48-1 150-00) alter- 
nately until the output becomes minimum (refer to 
Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 


Simplified adjustment: 
1) After receiving marker signal and turning ON NB switch, 
adjust T8 and T9 until the terminal voltage at TP1 on IF 


unit (X48-1150-00) becomes minimum (refer to Fig. 


24). 
Formal adjustment: 

1) After making the simplified adjustment, connect the 
noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 

2) Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 
the waveform changes from Figure A to Figure B (refer 
to Fig. 27). 
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(b) After adjustment 


(a) Before adjustment 
Fig. 27 Adjustment of noise blanker 


3) Then, fine adjust T1, T3, T8 and T9 so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

4) Turn ON RF switch and ATT switch and further fine 
readjust 11, T3, T8 and T9. Even when the RF and ATT 
switches are ON, the noise blanker should be effective. 

5) In final stage, make sure that the receiving gain is not 
reduced greatly. 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 

1) After adjusting each section until sensitivity 
becomes maximum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 

2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
starts deflecting at O dB. 

3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads S9. 


2-9. RIT adjustment 
1. Measuring instrument use: Unnecessary (use the 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


AF-AVR 


Fig. 28 AF « AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Connect the counter to the collector of Q4 in the 


marker unit (X52-O005-01) and open the MS termi- 


nal. 
2) Set the FUNCTION switch to CAL 25 kHz and 
adjust TC1 in the marker unit for 100,000 Hz + 1 


Hz (refer to Fig. 29). 
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Fig. 29 MARKER unit 


2-11. VFO adjustment 


1. Measuring instruments used 


1) TF VTVM 
2) Frequency counter 


2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit: if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 


Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes 0.6V. 


FIX «= VOX 
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Tc4 TC3 TC2 TC 


Fig. 30 FIX » VOX unit 


VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. Frequency adjustment of counter standard oscil- 


lator 


Simplified adjustment: 
1. Measuring instrument used: Counter and calibration 


cable 


2. Adjusting procedure 


1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WWYV signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOTE: 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2) The adjustable range by TC1 is 1 MHz + 20 Hz. In 
rough adjustment, receive a WWYV signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
2) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


T2 1 


TP1 
O|[@] © 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 
and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 
2) Connect RF VTVM to TP2 in the counter-mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to 0.2V) (refer to Fig. 33). 


NOTE: 
In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


4. Adjustment of Transmitter Section 


2 
—_ 


. Adjustment of drive coil 

1. Measuring instrument used 
RF dummy load (502) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 

2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 

2) Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil”. 


NOTE: 
Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 


from each other. 
A OA oe = are er Se 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 60mA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24). 


4-4. Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 

1. Measuring instruments used 
1) AG 
2) RF VIVM 
3) RF dummy load 
4) Directional coupler 

2. Adjusting procedure 
1) In Fig.35, connect AG to MIC terminal and apply an 

input of 1500 Hz at 5 mV. 


AG RF VTVM _ Power meter 


Microphone 
Fig. 35 Adjustment of carrier point 
2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. 
3) Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 
Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 
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~— 


CAR-1 


Fig. 36 CAR 1 unit 


4-6. Adjustment of speech processor 


1. Measuring instruments used 
1) AG 4) RF VTVM 


2) AF VTVM 
3) Oscilloscope 
2. Adjusting procedure 


5) Frequency counter 
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1)oMOD Een ees USB MIC GAIN... Center 
COMP LEVEL .. Full clockwise SG SW...... OFF 
PROCESSOR... PULL SUE Essssoce SEND 
METER creams: COMP 


2) Connect a frequency counter to TP3. Adjust TC-4 
to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

3) Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust T11, 112, T13, and 114 to 
obtain maximum level at TP-2. 

4) Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 


Fig. 37 Adjustment of speech processor 
5) Set the output of the audio signal generator to 0.3 
mV at 1 kHz and make a note of the level at TP-2. 
Adjust finely TC-4 so that the level at TP-2 goes 
. down to —6dB when the generator is set to 300 
Hz. Adjust the oscillation frequency to below 451.5 
kHz, and the level at TP-2 to become — 6dB for the 
first time when the oscillation frequency is gradually 
increased from around 450 kHz. 
Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 
After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 kQ. 
Confirm that the COMP LEVEL METER pointer in- 
dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 
4-7. Adjustment of monitoring level 
1. Measuring instruments used 


1) RF dummy load 3) AF VTVM 
2) AG 4) AF dummy load 
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2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch, and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 


Formal adjustment: 
1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBeé 


(or LSB). 


Power meter 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1150-00) until the 
monitor output level becomes 0.68V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SW: OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec. 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANTI VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (82) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SG SW: OFF 
MODE: CW 
AF VR: 12 o'clock position 
STBY: SEND 


1) In Fig. 39, adjust VR3 in AF * AVR unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 
IP scale. 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 
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22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 
3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 
(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 


Fig. 42. 


Fig. 41 PD unit 


Fig. 42 Output waveform 
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NOTE: 
(1) This band width should be 5.25 MHz + 750 kHz or 


more and the valley depth should be 4 dB or less. 
(2) Set the gscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOTE: 

(1) When VFO is changed from O to 500, the voltmeter 
reading should changed proportionally. 

(2) In a band more than 21 MHz, there are two tuned 
points of 3.2V. The proper tuned point is obtained 
when the core is inserted into the printed circuit 
board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Turn the slide switch S1 in VCO unit 
(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 
2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 
3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency. Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 
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ADJUSTMENTS / REFERENCE DATA 


Coil Set frequency Variable range 


24.08 MHz +450 kHz or more 
10.88 MHz +330 kHz or more 
12.58 MHz +350 kHz or more 
16.08 MHz +400 kHz or more 
23.08 MHz +500 kHz or more 
30.08 MHz +500 kHz or more 
37.08 MHz +500 kHz or more 
37.58 MHz +500 kHz or more 
38.08 MHz +500 kHz or more 
38.58 MHz +500 kHz or more 


Received signal +500 kHz or more 
+8.83 MHz 
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Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
2. Adjusting procedure 
1) Connect SSG through a capacitor to the cathode 
side (the line connected to R28, 472) of diodes D1 
to D11 in VCO unit (X50-1330-00) under receiving 
condition. 
Set the BAND switch to 29.5 position, and receive a 
signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 
output. Adjust TR in VCO unit until the beat output 
becomes minimum. 
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TS-820 MODIFICATION FOR MARINE 
BAND (2.134 MHz) . 


1. Receiver section 
Set the driver knob to the center position. Adjust the 
ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 
~ 2.136 MHz can be covered. 

2. Transmitter section 

1) Set the driver knob to the center position. Adjust 
the drive coil to obtain maximum output power at 
2.0 MHz. 

2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 
capacitor. 

3) Remove the load fixed capacitor C26 (220 PF). By 
these modifications, the frequency range of 1.86 
MHz ~ 2.15 MHz can be covered. 


REFERENCE DATA 


Counter Mix Unit IC6 (uPB2490) 
Truth Value List (8 segments) 
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CIRCUIT DIAGRAM / PC BOARD 


v VFO (X40-1110-00) 
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v VCO (X50-1330-00) 
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Vv PD (X50-1340-00) 
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CIRCUIT DIAGRAM / PC BOARD 
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v FINAL (X56-1200-00) 


CIRCUIT DIAGRAM / PC BOARD 


v FINAL (X56-1200-00) 
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si8 s6-8 
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v RECTIFIER (X43-1090-02) 
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Vv INDICATER (X54-1180-00) 


D1~4: SEL-103W 


PC BOARD 
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RIT SW I 
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vy MARKER (X52-0005-01) 


R3 470K wat 


FUNCTION SW 
S6-2 
° 
fe} 


Q1,4: 2SC373 or 2SC458(B). 


02,34 25C373; 


D1: 1N60 


2SC373 


2SC458 
2SC460 (B) 
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PC BOARD 


v RELAY (X43-1190-00) 
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v VOX-VR (X54-1190-00) 


vy HV (X43-1110-00) 
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VFO-820 
SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 
OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 
OUTPUT VOLTAGE: 
1 volt + 3 dB (across a 470 ohm load). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
Ze eeiles 
6 diodes 
POWER REQUIREMENTS: 
The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 
DIMENSIONS: 
6.5” wide x 6.0” high x 7.5” deep (excluding feet). 
WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 


BLOCK DIAGRAM 


VFO BOARD X40-1110-00 


cr 


1 VFO OSC 


Qi 


3SK22 


CONNECTION WITH TS-820 


| 
Butfer Amp Buffer Amp. Buffer Amp. | 
I 


VFO-820 


VFO OUT 


9V IN 


9V OUT 
(MAIN VFO) 


Grounding Cable 
Transceiver Interconnecting Cord 


SWITCH BOARD L—~__—— es VFO CAL 
X41-1080-00 


f seat ye wea geared 
INDICATOR-BOARD} =yro Ss anit Ssid 
X54-1180-01 [rt ae 

X40-1110-00 
x 


Ls 
2ey eS 


Ee 
Q1:3SK22 (Y), Q2:2SK19(Y),Q3,4:2SC460(B) 
01:SD111, D2,3:1N6O 


L 
01: VO6B 
VFO- 820 
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VFO-820 


With regard to VFO unit (X40-1110-00), 


refer to that of TS-820 


Go a 


$40-2077-05 


A01-0300-13 
A20-1071-05 
A22-0200-02 
A23-0430-03 
A40-0156-13 


BO1-0105-05 
BO9-0012-04 
B10-0212-14 
B10-0197-03 
B20-0373-04 
B20-0374-04 
B20-0375-04 
B30-0079-05 
B40- 1410-04 
B50- 1538-00 


D23-0142-05 


E01-0903-05 
E05-0901-05 
E09-0204-05 
E14-0101-05 
E23-0046-04 
E23-0047-04 
E23-0069-05 
E31-0035-05 


F15-0210-04 


HO1-1587-04 
H0O3-0528-04 
H12-0047-03 
H10-0968-03 
H20-0372-04 
H25-0103-04 
H25-0029-04 


J01-0025-04 
J02-0049-14 
J19-1301-04 
J21-1495-04 
J21-1503-04 
J21-1570-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0709-03 
K29-0166-04 
K29-0269-04 


X40-1110-00 


X41-1080-00 
X54-1180-01 
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Push switch Merry ihe i 


Case 

Panel 
Sub-panel 
Rear panel 
Bottom plate 


Dial escucheon 
Rubber cap 
Front glass 
Front glass (dial) 
Dial scale 


Dial scale (A) mono-scale (front) 
Dial scale (B) mono-scale (back) 


Pilot lamp 12V,40 mA 
Model name plate 
Operating manual 


Ball retainer 


9P MT socket 

9P MT plut with lead x 2 
2P plug socket 

1P plug 

Terminal (square) x 6 
Terminal (square) x 9 


Terminal (for earth cable) x 2 


7P connector with lead 
Blinding plate 


Carton case (inside) 
Carton case (outside) 
Cushion (F) 

Cushion (R) 
Protection cover 
Polyethylene bag 
Polyethylene bag 


Leg (small) 

Leg (28¢) x 4 

Diode holder x 2 

Lamp stopper 

VFO stopper 

PC board stopper 

Boss A (for dial scale A) 
Boss B (for dial scale B) 
Round boss (holding leg) 
Knob bushing 

Vinvl tie x 7 


Knob x 2, RIT, Function 
Knob, MAIN 

Knob, push 

Knob, calibration 


VFO unit 
Switch unit 
Indicator unit 


VFO-820 


SWITCH UNIT (X41-1080-00) 


CK45F1H103Z 


PD14BY2E392J 
PD14BY2E102J 


CAPACITOR 
Ceramic 0.01 uF 


Carbon 3.9k2 +5% 1/4W 
Carbon 1kQ +5% 1/4W 


SEMICONDUCTOR 


V11-0219-05 


Diode VO6B 


POTENTIOMETER 


Pyar i2-3022-05 | 


E23-0047-04 
£40-0713-05 


J12-0048-05 


Terminal (square) 
Mini-connector 


Relay cramper 


INDICATOR UNIT (X54-1180-01) 


Description 


Carbon 6802 + pie 


Carbon 4702 


SEMICONDUCTOR 


V11-0430-05 


E23-0046-04 


F20-0501-04 


R92-0150-05 


PACKING 
VFO-820 


Cushion F 


(H12-0047-03) ~~ 


[LED =—sCSEL-103W-s 103W 


Terminal (square) x 3 
Insulator x 2 


Short jamper 


Protection cover 
(H20-0372-04) 


Operating manual er 
(B50- 1538-00) eK 


Carton case (Inside) 


(HO1-1587-04) 


(H 10-0968-03) 


DG—1 


DG-1 SPECIFICATIONS teak? 


i from Standard oscillator 
RANGE OF FREQUENCIES DISPLAYED: fe = 22 Miz] 
= ae 


OUTPUT 


9 Displays all the transmit/receive frequencies of TS-820 to Se 
arner 
2.8 ~ 31 MHz 


a the accuracy of 0.1 kHz order. 8.83 MHz 
ACCURACY OF STANDARD OSCILLATOR: 
Within af = 1x 10~ after one month of ageing under en 
ambient temperatures of O°C ~ 50°C. 
OPERATING TEMPERATURE: 


—10°C ~ +50°C 10.63 ~ 11,13 78~33 
12.33 ~ 12.83 4.5 ~ 50 
SEMICONDUCTORS AND INDICATOR: 15.83 ~ 16.33 80~85 
22.83 ~ 23.33 15.0 ~ 15.5 
ee ee eT o> dna aca nshenon deren acu Maen coc ceCogOOUnD 3S 23.83 ~ 24.33 16.0 ~ 16.5 
29.83 ~ 30.33 22.0 ~ 22.5 
IRSA UOIE oto Woche hOB te, ke canbe ontucponoedeononescaceeccsa: eD. 36.83 ~ 37.33 29.0 ~ 29.5 
37.33 ~ 37.83 29.5 ~ 30.0 
BY CoYa VT ae Ee RE epee deat ooehcmcadenmoncerce rc ocdee 28 37.83 ~ 38.33 30.0 ~ 30.5 
: 38.33 ~ 38.83 30.5 ~ 31.0 


Digital counter mixer and frequency 


With regard to adjustment and installation of DG-1, refer to 


page 36, 48 and the operating manual. Vee 
7.83 MHz 28, 28.5, 29, 29.5 MHz 
: INPUT 
SN76514N 
Vogel RCC a, 
| 
RF IN Meg : OUTPUT 
Vcc GNOD_DECOUP_ OUT 2.8 ~ 31 MHz 
vco 10 [3 
INPUT 
a an A BI 
] Vee 1.8, 3.5, 7 MHz 
Second mixer circuit diagram 
B LOCK DIAGRAM COUNTER MIXER UNIT (X54-1150-00) Pe Sra ae iain: i 
gomenemen mown | | 
oc-Dc 
Q1 BUFF Q2MIx Q3 BUFF Convertor [Sate Se ono Ree 
acc ice Segment] 
aia aon Q14~19 decoder 
Q20 SW Digit dri driver | 


7.B3MHz 
vcome| Nese 2SA733 
OFF] as (R)x6 


V8P3:8:47. es 
pape see 


e1 
* tc = 12MH2| Scanning pulse 
BUFF ICI} MIX as a4 Crane eat SS SS 
veo oe ae eS 
2s 2S 2 To 
(F)Jae018 460(B 60 : 344 

ap 

Te 


28 29.5 29 29.5 <’ 
B4 25 
Oo TO TO TO To 
B1~4 Switch L.P.F. 3460 3450 3450 3460 3450 
a AP AP AP AP AP 


uPB2490 | 


oO 
118 
oO 


——J 


V/2 
yi] @ 


| Cr | 
| | | To TO TD TD TO | 
Linn: | P AP AP AP AP ye 
i —] 
| ag | | 
=o bee CAL OUT To TO TO 
3400 460(B o | 3490 3490 3490 
| BP BP BP 
1OHz 100Hz VkHz WOkHz  100kHz Tm| 
Jics 1/10 141/10 1C5 1/10 | Rania Decade\counter 
T TD TO 
| 3490 3490 3490 LATCH pulse | 
BP BP BP RESET pulse 
| 100kHz 10kHz | | TkHz | 
| 1C3~5 Divider | | Bnew | 
L er ee ee oe ees eee l 
COUNTER UNIT (X54-1160-00) 
5V AVR UNIT 
Counter Freq — ——— 
a1 AVA 
4 23.83~24.33 | 16.00~16.50 29.83~30.33 | 22.00~22.50 | aay. > 
10.63~11,13 2.80~ 3.30 36.83~37.33 29,.00~29.50 | 
12.33~ 12.83 4.50~ 5.00 37.33~37.83 29.50~30.00 L ——_— J 
j 15.83~ 16.33 8.00~ 8.50 37.83~38.33 | 30.00~30.50 
22.83~23.33 | 15.00~15.50 ) 38,33~38.83 | 30.50~31.00° 
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DG-1 


COUNTER ASS’Y (X60-1020-00) 


MISCELLANEOUS 


2 Re- 
frne ]remne | tacmten Lt 


B50- 1566-00 Operating manual 


Chassis mounter 
Chassis mounter 


E40-0625-05 
E40-1225-05 


E31-0039-05 Cable (for counter calibration) 


Counter shield box 
Counter shield case 


F11-0231-03 


HO1-1614-03 Carton case (inside) F11-0232-13 


H03-0543-04 Carton case (outside) 
H12-0048-04 Cushion 
H12-0049-04 Cushion 


H12-0050-04 Cushion 
H12-0051-04 Cushion COUNTER MIXER (X54-1150-00) 


H12-0052-04 Cushion 
H12-0002-03 Protection sheet 2 
. * e- 
Fresno. ] perenne |i 
CAPACITOR 


H25-0077-03 Protection cover x 3 
H25-0112-04 Protection cover 

CK45F1H103Z Ceramic 0.0inF +80%—20% 

CK45F1H223Z Ceramic 0.022uF +80%—20% 
KC45B1H102K Ceramic 0.001nF +10% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45RH1H220J Ceramic 22pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1HO20C Ceramic 2pF +0.25pF 
CC45RH1H220J5 Ceramic 22pF +5% 
CC45CH1H330J Ceramic 33pF +80% — 20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic 0.0inF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic 0.0inF +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H470J5 Ceramic 47pF +5% 
CC45CH1H390J Ceramic 39pF +5% 
CC45SL1H121J Ceramic 120pF +5% 
CC45SL1H680J Ceramic 68pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H220J Ceramic 22pF +5% 


Counter mixer unit 
Counter unit 


X54-1150-00 
X54-1160-00 


J32-0221-04 Hexagonal boss x 2 


X43-1220-00 5V-AVR unit 
X54-1170-00 Display unit 
X60- 1020-00 Counter ass’y unit 


5V-AVR (X43-1220-00) 


CAPACITOR 


Electrolytic 47uF +10% 
Mylar 0.14 F 
Mylar 0. 1pF 


Re- 
marks 


CEO4W1E470 
CQ93M1H104K 
CQ93M1H104K 


RW98A3H5REK Cement 5.62 +10% 5W 


SEMICONDUCTOR 


V30-0171-05 IC MC7805CP mid CC45SLIH560J | Ceramic S6pF + 5% 
CC45CH1H390J |Ceramic 39pF  +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 


Mini-connector 


E40-0413-05 
Ceramic 18pF +5% 


CC45CH1H180J 


Heat sink 
Heat sink (resistor) 


FO1-0244-04 
FO1-0253-04 


Ceramic 47pF +5% 

Ceramic 33pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 12pF +5% 

Ceramic 15pF +5% 

Ceramic 33pF +5% 

Ceramic 22pF +5% 

Ceramic 0.022uF +80%—20% 
Ceramic 0.001pF +10% 


CC45CH1H470J 
CC45CH1H330J 
CK45F1H223Z 
CC45CH1H120J 
CC45CH1H150J 
CC45CH1H330J 
CC45CH1H220J 
CK45F1H223Z 
CK45B1H102K 


DISPLAY (X54-1170-00) 


es: Re- 


Connector 16P with lead 


E31-0021-15 

Ceramic 0.022uF +80% —20% 
Mylar 0.001nF +10% 
Ceramic 0.0047pnF +10% 


Ceramic 0.001nF +10% 


CK45F1H223Z 
CK45B1H102K 
CQ92M1H472K 
CK45B1H102K 


G13-0107-04 Sponge 


Indicating tube stopper 
Indicating tube stopper 


J19-0485-04 
J21-1493-04 


Ceramic 0.022uF +80%—20% 
Ceramic 0.01nF +80%—20% 
Ceramic 330pF +10% 
Ceramic 680pF +10% 
Ceramic 330pF +10% 


CK45F1H223Z 
CK45F1H103Z 
CK45B1H331K 
CK45B1H681K 
CK45B1H331K 


Indicating tube LD8109 


V11-0429-05 


Mylar 0. 1nF +10% 
Tantalum 0.033uF +20% 
Ceramic 0.001nF +10% 


CQ92M1H104K 
CS15E1VR33M 
CK45B1H102K 
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CE04W1H100(RL) 


Carbon 10k2 


Carbon 8.2k2 es 1/8W 


PD14CY2B103J 


Electrolytic 10uF 


CK45F1H223Z Ceramic 0.022uF cea f 20% PD14CY2B822J 

CEO4W1E100(RL) | Electrolytic 10uF 25WV PD14CY2B222J Carbon 2.2kQ2 +5% 1/8W 
C90-0262-05 Ceramic 0.047yF PD14CY2B223J Carbon 22k2 +5% 1/8W 
CK45F1H103Z Ceramic 0.01pF +80%—20% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
CEO4W1A101(RL) | Electrolytic 100nF 10WV PD14CY2B471J Carbon 4702 +5% 1/8W 


Carbon 1002 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 2.2k2 +5% 1/8W 


PD14CY2B101J 
PD14CY2B103J 
PD14CY2B222J 


C90-0262-05 Ceramic 0.047yF 


CC45CH1H120J Ceramic 12pF +5% 

CC45CH1H560J Ceramic 56pF +5% PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
CC45SL1H391J Ceramic 390pF +5% PD14CY2B103J Carbon 10kQ +5% 1/8W 
CC45CH1H470J Ceramic 47pF +5% PD14CY2B102J Carbon 1k2 +5% 1/8W 
CC45CH1H150J Ceramic 15pF +5% PD14BY2B183J Carbon 18k2 


Ceramic 0.047 uF 


C90-0262-05 
Carbon 47kQ x7 


Carbon 47k2 x 6 


R90-0112-05 
R90-0113-05 


Ceramic 0.022uF +80%—20% 


CK45F1H223Z 


CK45B1H471K er ari 470pF +10% SEMICONDUCTOR 
CC45SL1H470J Ceramic 47pF +5% 

CK45B1H331K Ceramic 330pF +10% V30-0153-05 SN76514N 
CC45CH1HO10C Ceramic 1pF +0.25pF V30-0151-05 IC TD3490BP 
CK45B1H102K Ceramic g +10% V30-0170-05 uPB249D 


Transistor 2SC460(B) 
FET 2SK22(GR) 
Transistor 2SC460(B) 


V03-0079-05 
Vv09-0023-05 
V03-0079-05 


Carbon 1002 +5% 1/8W 


PD14CY2B101J 


PD14CY2B154J Carbon 150k2 +5% 1/8W 

PD14CY2B221J Carbon 2202 +5% 1/8W Vv01-0084-05 Transistor 2SA733(R) 
PD14CY2B471J Carbon 4702 +5% 1/8W V03-0079-05 Transistor 2SC460(B) 
PD14CY2B104J Carbon 100k2Q +5% 1/8W V03-0270-05 Transistor 2SC945(R) 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W V01-0084-05 Transistor 2SA733(R) 


Transistor 2SC945(R) 
Transistor 2SC460(B) 
Transistor 2SA733(R) 


V03-0270-05 
V03-0079-05 
V01-0084-05 


Carbon 10k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 150k2 +5% 1/8W 


PD14CY2B103J 
PD14CY2B101J 
PD14CY2B154J 


Diode 1S2588 
Diode 181555 
Varistor SV-03 

Diode 181555 
Zener diode BZ-220 
Varistor Sv03 

Diode 1$1555 
Zener diode WZ090 


V11-0414-05 
V11-0076-05 
V21-0007-05 
V11-0076-05 
V11-0482-05 
V2 1-0007-05 
V11-0076-05 
V11-0240-05 


Carbon 1002 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 220k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 


PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B224J 
PD14CY2B101J 
PD14CY2B47 1J 
PD14CY2B101J 
PD14CY2B332J 


Carbon 1002 +5% 1/8W 
Carbon 1802 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon = 1k2 +5% 1/8W 
Carbon 102 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 2702 +5% 1/8W 
Carbon = 1k2 +5% 1/8W 


Ferri-inductor 470uH 
Ferri-inductor 68uH 


PD14CY2B100J 
PD14CY2B181J 
PD14CY2B331J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B331J 
PD14CY2B102J 
PD14CY2B100J 
PD14CY2B221J 
PD14BY2B333J 
PD14CY2B271J 
PD14CY2B102J 


L40-4711-03 
L40-6801-03 


L40-3391-03 
L40-4719-02 
L40-1592-02 
L40-2792-02 
L34-0523-05 
L40-1892-02 
L34-0526-05 


Ferri-inductor 2.74H 
Ferri-inductor 4.7#H 
Ferri-inductor 1.5uH 
Ferri-inductor 2.74H 
Tuning coil 1H 

Ferri-inductor 1.84H 
Tuning coil 0.28uH 


Ferri-inductor 1.5uH 
Ferri-inductor 470uH 
Ferri-inductor 68uH 
Ferri-inductor 
Choke coil 2.2uH 


L40-1592-02 
L40-4711-03 
L40-6801-03 
L40-4711-03 
L33-0601-05 


Carbon 
Carbon 5602 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 102 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 8202 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 2.7kQ +5% 1/8W 
Carbon 


PD14CY2B471J 
PD14CY2B561J 
PD14CY2B101J 
PD14CY2B100J 
PD14CY2B472J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B471J 
PD14CY2B102J 
PD14CY2B272J 
PD14CY2B224J 


Tuning coil 7.83MHz 

Wide range transformer (BM output) 
Oscillating transformer (DC-DC converter) 
Crystal 10 MHz 
40pF 


L34-0522-05 
L34-0524-05 
L19-0020-05 
L77-0482-05 
C05-0032-05 


Trimmer 


Short jamper 
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DG-1 


E23-0046-04 Square terminal x 5 
E40-0327-05 Type U pin assy 
E40-0607-05 Mini-connector x 3 
E40-0826-05 Type U pin ass'y x 2 
E40-1714-05 Mini-connector 
R12-4021-05 Semi-fixed resistor 50k2(B) 


COUNTER (X54-1160-00) 


Et ee 


CAPACITOR 
CC45CH1H101J 
CK45B1H102K 
CEO4W1C220 
C90-0262-05 
CEO4W1A101 
C90-0262-05 


Ceramic 100pF +5% 
Ceramic 0.001nF +10% 
Electrolytic 22uyF 16WV 
Ceramic 0.047 uF 
Electrolytic 100uF 10WV 
Ceramic 0.047 uF 


Carbon 
Carbon 4.7k2 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 8202 +5% 1/8W 
Carbon 


PD14CY2B272J 
PD14CY2B472J 
PD14CY2B104J 
PD14CY2B821J 
PD14CY2B103J 


V03-0270-05 


V30-0151-05 Ic TD3490BP 
V30-0131-05 Ic TD3472AP 
V30-0132-05 Ic TD3400AP 
V30-0169-05 Ic SN74HOON 


V30-0168-05 SN74176N 


1C7~11 | V30-0151-05 IC TD3490BP 
,1C12~ 16} V30-0167-05 Ic TD3475AP 
1C17 V30-0165-05 IC TD3450AP 
1C18 V30-0166-05 IC ‘TD3460AP 
1C19,20 | V30-0165-05 Ic TD3450AP 
121 V30-0166-05 IC TD3460AP 
IC22 V30-0165-05 Ic TD3450AP 
1C23 V30-0132-05 Ic TD3400AP 
1C24 V30-0151-05 Ic TD3490BP 
1C25 V30-0164-05 Ic TD3442AP 


1C26 V30-0163-05 TD3404AP 


COIL/MISCELLANEOUS 


L1 L40-4701-03 Ferri-inductor 17H 
— E40-0607-05 Mini-connector x 3 
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PACKING 


Operating manual 


(B50- 1566-00) ae 
Cushion A 


(H12-0050-04) 
AVR ASS'Y 


Cushion C 
(H12-0049-04) & 


Indicator Cushion D 


(H12-0052-04) 
SS 
AS 


6 


Protection cover 
(H25-0112-04) 


Counter unit ASS’Y 


Carton case (Inside) 
(HO1- 1614-03) 


v DISPLAY (X54-1170-00) 


Vv 5V-AVR (X43-1220-00) 


Q1: MC7805CP 


MC7805CP 


Vv DISPLAY (X54-1170-00) 
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YG-88C/DS-1A 


YG-88C SPECIFICATIONS Bap (any t pte hie Face 
CENTER FREQUENCY: | s 
8830.7 kHz | 
PASS BAND WIDTH: | 
Better than +250 Hz (—6 dB) | IT Ee ae 
ATTENUATION BAND WIDTH: | ane eons 
Less than +900 Hz (—60 dB) | SAL i 
GUARANTEED ATTENUATION: | vettow 9 _E2 Yellow *™ 
Better than 80 dB | 


YG-88C gine = ce 


me _ Re- 
Parts No. Description ie, 
MISCELLANEOUS 


B42-0664-04 Label 
B50-1556-00 Operating manual 


Power 
connector 


OC connector 


FUSE 15A 


L71-0024-05 
HO1-0585-05 
HO3-0200-04 


Crystal filter 
Packing case (Inside) 
Packing case (Outside) 


DS-1A SPECIFICATIONS 


SEMICONDUCTORS 
T20A6 (2) 
RATED FINAL STAGE INPUT * 
More than 9OW at CW (1.8 ~ 28 MHz), DC13.8V 
POWER CONSUMPTION * 
15A (CW transmission) 
0.6A (heater switch OFF in signal receive mode) 
5A (heater switch ON in no-signal receive mode) 
Note: AT DC13.8V 
POWER SUPPLY 
DC12-16V (standard: 13.8V) 


CAPACITOR 


CEO2W1E221 Electrolytic 220uF 25WV ee 
R1 R92-0121-05 
R2 R92-0120-05 


SEMICONDUCTOR 


Resistor (Cement) 2.42 5W 
Resistor (Cement) 2202 2W 


DIMENSIONS 
80 (W) x 51 (H) x 94 (D) mm £20-0513-05 5P terminal x 2 
WEIGHT FO1-0170-14 Heat sink (A) 
300g *TS-820 is used. FO1-0171-04 Heat sink (B) 
‘ F11-0195-14 Cover (Heat radiating) 
DS-1A 


Protection bag 
H25-0103-04 


Operating manual 


Protection bag 
H25-0105-04 


B50-1567-00 Operating manual 


E08-1207-05 12P Plug 
E33-0074-00 » | Wire kit 


DC-DC converter unit 
X46- 1000-00 


FO5-1531-05 Fuse 15A 


HO1-1617-03 Case (Inside) 
HO3-0544-04 Case (Outside) 
H10-1001-03 Cushion 

H25-0029-04 Polyethylene bag (Small) 
H25-0103-04 Protection bag 
H25-0105-04 Protection bag 


Cushion 


J13-0037-05 Fuse holder H10-1001-03 


J41-0024-15 Cord bushing 
J61-0014-05 Free up bolt 


Case (Inside) 
X46-1000-00 DC-DC converter HO1-1067-03 
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FEATURES 


1. HE all-band SSB/CW/RTTY transceiver employing 


PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WWV; 15 Mhz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 


receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 
excellent performance is obtained in both the spurious 
radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 


The IF shift circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference. the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 


This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 
prevented unlike clippers. 


. Employment of RF negative feedback 


RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress Cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 


feedback. 


. Newly developed analogue dial 


Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 


Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


8. 


10. 


11. 


12. 


13. 


14. 


15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 

During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 
receive. 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 

This transceiver permits combination use with 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 
effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter , 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 


option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, IF OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50 and low-pass filter LF-30A. 


Use of digital display dial DG-1 (option) 

1) Digital display dial 
The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode. 

Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator. frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WWV. 
The green indication on the dial assures many hours 
of fatigueless operation. 
D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 


N 


system. 
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OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 
The receiver part employs a single superheterodyne system, 
‘while ‘the transmitter part employs a single conversion 
system having a filter type SSB generator. The Sea 
frequency used is 8830 kHz. : eee 
The local oscillator employs a phase locked loop. (Pl) circuit 
controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 
The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characqeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 
In addition to the conventional accessory functions, the 
various circuits newly developed such as RF speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 

A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and Q8 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a m matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further. 


RECEIVER SECTION 

The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs Q6 and Q7, thereby being converted in IF signal 
of 8830 kHz. 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 


_ diodes DY. through D12. 


The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 
ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 

The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 

This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning circuit. 


COIL PACK UNIT (X44-1140-00) 

Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 

This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00): the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 


DISPLAY UNIT (X54-1170-00) (DG-1: Option) 
The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. 


5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 

This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carrier 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the PLL 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 

This unit includes AF amplifier in the final stage of the 
receiver section and the 9-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 

This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
—6-volt generator circuit for block bias. 


VFO UNIT (X40-1110-00) 


Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VFO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.5 MHz. 


MARKER UNIT (X52-0005-01) 

A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator Q2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 


accurately synchronized with 25 kHz by the synchronizing - 


signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by Q4 and then taken out as the 


output. 


FINAL UNIT (X56-1200-00) 
This unit includes the final stage power amplifier compart- 
ment except for the output-side matching circuit. 


RELAY UNIT (X43-1190-00) 

This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or ‘‘cross’ operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of $2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 

This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 

TS-820 permits 16 kinds of the so-called ‘cross’ operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 
Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board. 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 

Almost all conventional transceivers for amateur use employ 
the double conversion system as shown in Fig. 1, particularly 
with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to TS- 
520. 

The double conversion system has the following features. 

1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre- 
quency. 

2. The first IF frequency is fairly free to be set. 

3. Mixer noise is apt to increase due to twice frequency 
conversions. 

4. Excessive level signals are fed to the second mixer. 
Thus, the two-signal characteristic might be 
deteriorated. 

5. Due to many internal oscillators and mixers beat in- 
terference and spurious radiation are liable to be caused. 
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FUNCTIONAL DISCRIPTION 


RF AMP MIX IF AMP MIX FILTER \F AMP 


RF AMP MIX EILTER IF AMP 


RF AMP MIX FILTER IFAMP. 
RF AMP MIX IF AMP MIX FILTER IF AMP 


Fig. 1 Typical double conversion type Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 
in receiving and on suppression of spurious radiation in 
transmitting. Thus, it employs the single conversion system 
with PLL type local oscillator. Employment of the PLL system 
permits various merits such as unification of the dial pointer 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2, and it is considered to be provided with 
the following features. 

1. Since only one mixer is used, mixer noise level is low. 


2. Since the number of oscillators can be reduced, beat in- and IF shift function. 
terference in receiving and spurious radiation in The circuit configuration of TS-820 is as shown in the block 


transmitting are eliminated comparatively. diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 
3. It is comparatively difficult to increase the number of of a single conversion type using PLL local oscillator and 
bands. Thus, the local oscillator circuit configuration crystal filters of 8.83 MHz IF frequency. 
becomes complicated. 
4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 
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Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 


During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signal distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D31 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain control by Q26 and Q27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. 

The signal sufficiently compression-processed is buffer 
amplified by Q25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 


2SC945(R) x3 


RI0S 10K 


MONITORING CIRCUIT 

Since TS-820 is provided with a monitoring circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product 
detected by FET Q14, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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. 5 Monitor circuitry 


FUNCTIONAL DISCRIPTION 


PLL CIRCUIT 

Fig. 6 shows the circuit configuration of the PLL system 
developed in TS-820. In this system, VCO signal is mixed 
with HET signal and thereby converted into a signal of 3.33 
to 3.83 MHz common to all bands, which is further mixed 
with a carrier to be converted into 5.5 to 5.0 MHz. This 
signal is phase compared with VFO signal of 5.5 to 5.0 
MHz. The comparison output thus obtained is returned to 
VCO to lock it. 


MHz (SSB) 
MHz (CW) 


IF 8.830 
8.8307 


5.5~5.0MHz 


TUSB.FSK 8828.5kHz 
| USB.CW 8831. 5kHz 


CW.FSK.TUN(TX)ON 


The HET mixer serves to convert the different frequencies of 
individual bands into the same frequency, whereas the 
Carrier mixer acts to keep the transmitting and receiving fre- 
quencies constant regardless of change-over of the MODE 
switch by applying a carrier signal to the PLL loop and to per- 
form IF shift. Fig. 7 shows the block diagram of the PLL part. 
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FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET, CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through Q13 and Q14 which serve as a buffer and also 
switching amplifier. 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. If a spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 

The carrier oscillator circuit is divided into CAR 1 and CAR 2; 
the former is in charge of CW (receive), USB, LSB, FSK 


Q18 TD3400AP 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate 018 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by Q18 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 


Ci3 «C12 


From CAR MIX 


Charge 
To VCO varicap diode 


Pum P 


From VFO 
$ H 
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To VCO OFF circuitry 


Fig. 8 TS-820 phase detector circuit 


FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 

The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When ‘‘cross” operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, as compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow. there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


Relay unit 
(x43— 1190-00) 


IF SHIFT CIRCUIT 

This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 


CAR-1 unit (X50-1310-00) 


Fig. 9 IF SHIFT circuit 
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FUNCTIONAL DISCRIPTION 


3. When FSK (RTTY) is operated 


2. Adjustment of tone quality during CW mode operation 
For the RTTY operation, a demodulator and a 


O When no CW filter is installed: 


When the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 


(YG-88C at option). 


O When CW filter is installed: 


Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 


receiving level. 


O When the digital display is provided: 

The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency is indicated). 
If zero-in operation is performed by using the digital 
display, follow the procedure shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 
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Fig. 10 RTTY frequency 


8832 (kHz) 


teletypewriter are necessary. Demodulators that are 
operated with audio input signals with filters of 2A 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage - is 
automatically reduced. Thus, the continuous 
transmission of this transceiver can be enjoyed without 
any anxiety. 


FSK NARROW 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 

AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. Q4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting. D20 is used for AGC discharge and D21 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 


line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 


CIRCUIT 

In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 


(Refer to Fig. 12). 


Balanced Mixer Neutralization Drive 


Qi 


ep 


R52 


C8 


) ()Q 
= 
7 
ow 


) Q) 


In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
m matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and it is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the mw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the uw 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity: is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 dB is 
effected by the tertiary cross modulation products. 
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Fig. 12 RF-NFB circuit 


14 


Relay unit 
(X43-1190-00) 


VFO 


Coil pack unit 
(X44-1140-00) 


AF-AVR unit 
(X49- 1080-00) 


PARTS ALIGNMENT 
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ro) 
Ye) 
= 
us 
+ 
+ 
x 


VC3 


vCcl 
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FUNCTIONAL DISCRIPTION 


NB CIRCUIT 

The NB unit roughly consists of a signal system and noise 
system. 

The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 dB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise component only is picked out through transistors 
Q8, Q9 and Q10 and rectified by D13 and D14 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to Q8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit Q6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, Q8, Q9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 is tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is; the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 
AUX position in BAND switch is empty channel because of 
circuit configuration. 


15 


16 


PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-0315-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass Calibration knob| Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) | (K21-0269-04) (K21-0267-04) 


et | 
+ 20! 
es aay 


FUNCTION HEATER POWER 
ON 


VFO 


VFO.R 
FOLR 


ON 
e 


Phone jack Knob x 2 Dial escutcheon Knob Knob See-saw. switch x 2 
(E11-0034-25) (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 
4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(E06-0403-05) (S44-2015-05) (K23-0240-04) (K29-0166-04) (A20- 1030-05) 
Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (EO01-0801-05) (E11-0005-15) (E01-0903-05) 
M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-004 1-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


Butterfly nut 
(N14-0020-04) 


Slide switch 
(S31-2007-05) 


IP pin jack 
(E13-0101-05) 


12P connector 
(EO8-1202-05) 


12P connector socket 
(EO8- 1208-05) 


2P pin jack 
(E13-0205-05) 


US jack 
(E11-0003-15) 


Slide switch 
(S31-2007-05) 


Cushion 
(H10-1276-04) 


Operating manual 


Styren foam cushion (F) 
(H10-1446-02) 


Carton case (inside) 
(HO1-1618-24) 


Carton case (outside) 
(HO3-0545-24) 


PACKING 


4P microphone plug (E07-0403-05) 
Cable for counter calibration (E31-0039-05) 
Pin plug x 5 (E14-0101-05) 

Speaker plug (E12-0001-05) 

9P MT plug (installed) (E05-0901-05) 
8P US plug (E14-0801-05) 

Plastic extension foot x 2 (N30-4012-11) 
Screw for foot x 2 (JO2-0049-14) 

AC power cord (E30-0181-05) U.S.A. 
Fuse 

4A x 2 (FO5-4022-05) USA, x3 Europe 
6A Xx 2 (FO5-6021-05) USA, x3 Europe 


<> 


[ Styren foam cushion (R) 


(H10-1447-02) 


Protection cover 
(H20-0439-04) 
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PARTS ee 


ne se Re- 
CAPACITOR COIL/TRIMMER/VARIABLE CAPACITOR 


C90 0186-05 Ceramic 0.001nF 3kWV L33-0032-05 Choke coil , 34H 

c90 0187.05 Ceramic 0.0047uF 1.4kWV L33-0218-15 Choke coil (Final) 

c90 0185 05 Ceramic 100pF 3kWV Choke coil, 470uH (for safety) 
c91:0017-05 Ceramic 390pF Final coil (A) 

C91 0016-05 Ceramic 3pF 3kWV Final coil (B) (28 MHz) 
CC45SL2H821J Ceramic 820pF +5% Ferri-inductor, 150H 
CC45SL2H102J Ceramic 0.001pnpF +5% 
CC45SL2H681J Ceramic 680pF +5% 
CC45SL2H271J Ceramic 270pF +5% 
CC45SL2H101J Ceramic 100pF +5% 


Trimmer (Neutralizing) 


Variable capacitor (A) (Final) 
Variable capacitor (B) (Loard) 


CO03-0060-05 
CO1-0084-05 


Ceramic 0.0047uF 1.4kWV 
Ceramic 470pF AC150WV 
Ceramic O0.01inF +80%—20% 
Ceramic 0.001nF +100%—O0% 
Electrolytic 100uF 500WV 
Electrolytic 100uF 500WV 
Electrolytic 22yF 450WV 
Ceramic 47pF +5% 

Ceramic 220pF 500WV 
Ceramic 0.01nF +80%—20% 
Ceramic 0.001nF +20% 
Ceramic 0.001nF +80%—20% 
Ceramic 12pF 3kV 
0.01pF +80%—20% 


C90-0187-05 
c90-0300-05 
CK45F1H103Z 
CK45E2H103P 
C90-0327-05 
C90-0327-05 
C90-0326-05 
CC45CH2H470J 
CC45SL2H221J 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0172-05 


Coil (Parastic suppressor) 


L39-0046-05 


Dial escutcheon 
Speaker grille cloth 
Coupling x 2 (Baklite) 
Rubber cap x 3 (Opening for adjustment) 
Front glass 

Front glass (Indicating plate) 

Front glass (Main dial) 

Dial scale (Sub-dial) 

Dial scale (A) (Out side) 

Dial scale (B) (Inside) 

Pointer (PLATE knob) 

Pilot lamp x 3 12V, 40 mA 

Meter 

Model name plate (KENWOOD) 
Voltage indication sticker 120/220V 
Caution sticker (high voltage) 

Fixed ch. sticker 

DC terminal indicating sticker 

Badge (TS-820) 

Warranty card 

Operating manual 

aution card (Transmitter section) 
aution card (Source voltage) 
aution sticker (Source voltage) 


+5% 
Carbon 3.3k2 +5% 1/4W 
Carbon 1002 +5% 1/4W 
+5% 
Carbon 10k2 +10% iW 

Carbon 562 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1.8k2 +5% 1/4W 
Carbon 2202 +5% 1/4W 
Carbon 6802 +5% 
+5% 


RD14BY2E102J 
RD14BY2E332J 
RCO5GF2H101J 
RCOSGF2H474J | 


RCOS5GF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 
PD14BY2E221J 
PD14BY2E681J 
PD14BY2E102J 


IN60 
VO6E 


Final tube S2001A 


POTENTIOMETER 


10kQ (C), RF-PRO with switch (S10) 
10kQ (B), RF-VOLT, BIAS 

10kQ (A), AF, 10kQ (B) RF-GAIN 
10kQ (A) MIC, 10kQ2 (B) CAR 

5kQ (B) RIT, 10kQ (F) IF-SHIFT 


SWITCH 


RO1-3028-05 
RO3-3050-05 
RO8-3012-15 


Sprocket x 2 
Chain ass'y 
Shaft (A) (LOAD) 

Band shaft 

Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢ — 6¢) 
Shaft joint (6¢ — 3¢) 
Shaft coupling (DRIVE) 
Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 
Switch stopper 

Vernier mechanism ass'y 
Fan ass'y 


Rotary switch METER SW 
Rotary switch FIX CH 
Rotary switch BAND SW 
Rotary switch FINAL 
Rotary switch FUNCTION 
Rotary switch MODE 
Push switch RIT, ATT, DH 
Paddle switch STBY, VOX, NB, MON 
Paddle switch AGC 

See-saw switch POWER, HEATER 


Slide switch SG, XVTR 
Rocker switch (Power source selectior 


$01-3022-15 
S01-4017-05 
S01-5010-05 
S40-2077-05 
S44-2020-05 
S44-2015-05 
$59-2020-05 
S31-2007-05 
$59-2017-05 


D40-0204-04 
D40-0206-05 


US socket 
9PMT socket 
3P plug (Power source) 


E£01-0801-05 
E01-0903-05 
E03-0301-15 
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PARTS LIST 


-1144-04 


Speaker retainer 


E04-0102-05 M type receptacle 
E05-0901-05 9PMT plug J21-1148-04 Variable capacitor stopper 
E06-0403-05 4P Miceophone socket J21-1151-04 Terminal plate stopper 
—_- -£07-0403-05 __ | 4P. Microphone jack —___— _|J21-1202-04 _ Speaker retainerassy 0 

E08-0204-05 2P plug socket x 2 J21-1425-04 Retainer 
E08-1202-05 12P plug socket J21-1494-04 Meter stopper 
E08-1207-05 12P plug J21-1495-04 Lamp stopper 
EO8-1208-05 Connector socket (for transverter) J21-1496-04 Rotary switch stopper 
E09-0204-05 2P plug socket x 3 J21-1497-04 Final coil stopper x 2 
E11-0003-15 US jack (External speaker) J21-1502-04 RF PC board stopper 
E11-0005-15 3P phone jack (Key) VFO fittings 
E11-0014-05 US jack (RTTY) Shaft holder x 2 
—11-0034-25 US jack (2P with SW) Ring spacer (Microphone) 
£12-0001-05 Phone plug (SP) Hexagonal boss (AF) x 4 
E13-0101-05 1P jack x 3 Hexagonal boxx x 8 (Push switch) 
E13-0205-05 2P jack J32-0220-04 Hexagonal boss x 2 (Final) 
E14-0101-05 1P plug x 6 J32-0222-04 Boss for dial scale (A) 
E14-0801-05 US plug J32-0223-14 Boss for dial scale (B) 
—20-0512-05 5P terminal plate Round boss 
E20-1003-05 10P terminal plate Knob bushing x 3 
E22-0207-05 Lug plate Cord bushing 
E23-0014-04 Acme terminal Free up belt 
E23-0056-05 Terminal Vinyl tie x 12 
E23-0093-05 Teminal (mini connector) 
E30-0181-05 AC power cord KO1-0049-15 Handle 
£31-0037-05 3P connector with lead (FSK switching) K21-0266-04 Knob FIX, CH 
E31-0038-05 3P connector with coaxial cable K21-0267-04 Knob x 3 DRIVE, FUNCTION, COMP LEVEL 
E31-0039-05 Counter cable K21-0268-04 Knob x 2 CAR. RF GAIN 
E33-0084-00 Wire kit K21-0269-04 Knob x 4 LOAD, RIT, MIC, AF GAIN 
E33-0085-00 Wire kit K21-0279-04 Knob METER 
E33-0097-00 Wire kit K21-0315-04 Knob PLATE 

|E33-0098-00 Wire kit K21-0709-03 Knob MAIN 
E90-0004-15 Plate cap x 2. K23-0239-04 Knob BAND, MODE 


Knob VOX, ANTI VOX, DELAY 
Knob IF SHIFT 


K23-0240-04 
K23-0241-14 


FO9-004 1-05 
F10-0402-04 
F10-0412-14 
F11-0243-23 
F11-0244-03 
F15-0205-04 
F15-0601-04 
F19-0133-14 


G01-0801-04 
G11-0008-04 
G11-0053-04 


HO1-1608-24 
HO3-0545-24 
HO3-1603-14 
H10-1276-04 
H10-1446-02 
H10-1447-02 
H20-0439-04 
H25-0029-04 
H25-0120-04 


J02-0022-05 
JO2-0049-14 


Fuse (6A) x 3 


Fan 
Shield plate (Relay) 
Shield plate (Final) 

Final box 

Final cover 

Shading plate 

Shading plate (small) x 2 


Spring (for earth) 
Cushion (Relay) 
Cushion 


Carton case (Inside) 
Carton case (Outside) 
Carton case (Outside) 
Cushion 

Styrene foam cushion (F) 
Styrene foam cushion (R) 
Protection cover 
Polyetylene bag 
Polyetylene bag 


Leg (Small) x 4 

Leg (Large) x 6 
Fuse holder 

Switch stopper 
Diode holder x 4 
Lead holder 

Fitting for handle x 2 


Protecting plate (for DC-DC converter) 


FO5-4022-05 Fuse (4A) x 2 
Fuse (4A) x 3 K29-0166-04 Knob (Push) x 3 DH, RF ATT, RIT 
FO5-6021-05 Fuse (6A) x 2 K29-0269-04 Knob (Calibration) 


LO1-1056-05 
L15-0002-15 


$51-4017-15 ANT relay 
Speaker 
Motor 


VFO unit 
Rectifier unit 
HV unit 

Relay unit 
Coil- pack unit 
RF unit 

IF unit 
AF-AVR unit 
FIX-VOX 
Marker unit 
Indicator unit 
VOX-VR unit 
FINAL unit 
CAR ass’y unit 
PLL ass’'y unit 


Power transformer 
Choke coil (Low frequency) 


PARTS LIST 


VFO (X40-1110-00) 


Se: Re- 


CAPACITOR 


+5%— 


Description 


VFO variable capacitor stopper 
VFO stopper 


rat ve | parame, 
J21-0895-03 
J25-1505-13 


Hy (X43-1430.00). eee 


| Ceramic—47pF— 


CC45PG1H470J- 


CC45LG1H150J Ceramic 15pF +5% 
CC45SG1HO070J Ceramic 7pF +5% 
CC45LG1H470J Ceramic 47pF +5% 
CC45LG1H220J5 Ceramic 22pF +5% 
CM93F2A151J Mica 150pF +5% 
CC45CH1HO30D Ceramic 3pF +0.5pF 


CK45F1H223Z Ceramic 0.022uF +80%—20% 


0.047yF +80%— 20% 
0.022uF +80% — 20% 


Ceramic 
Ceramic 


CK45F1H473Z 
CK45F1H223Z 


CC45SL1H330J Ceramic 33pF +5% 
CC45SL1HO50D Ceramic 5pF +0.5pF 
CC45SL1H100D Ceramic 10pF +0:5pF 
CC45SL1HO50D Ceramic 5SpF +0.5pF 
CK45F1H103Z Ceramic O.01pF +80% —20% 
CK45F1H473Z Ceramic 0.047uF +80% —20% 
CC45CG1H100D Ceramic 10pF +0.5pF 


PD14BY2E105J Carbon 1MQ +5% 1/4W 
PD14BY2E101J Carbon 1002 +5% 1/4W 
PD14BY2E105J Carbon 1M2 +5% 1/4W 
PD14BY2E331J Carbon 3302 +5% 1/4W 
PD14BY2E333J Carbon 33k2 +5% 1/4W 
PD14BY2E473J Carbon 47kQ2 +5% 1/4W 
PD14BY2E102J Carbon 1k2 +5% 1/4W 


Carbon 
SEMICONDUCTOR 


3SK22(Y) 
2SK19(Y) 
2SC460(B) 


PD14BY2E101J 


VvO9-0020-05 
vog-0011-05 
VO03-0079-05 


FET 


$D111 
IN6O 


Diode 


V11-0053-05 
V11-0051-05 


COIL/VC/TRIMMER 


Oscillator coil 

Ferri inductor 1 mH 
Ferri inductor 22uH 
Ferri inductor 1 mH 


L32-0098-05 
L40-1021-03 
L40-2201-03 
L40-1021-03 


Variable capacitor (Small size) 
Ceramic trimmer 


CO03-0001-05 
C05-0013-15 


A01-0169-23 VFO Case 


B42-0010-04 Indication tape 


Variable capacitor 


C01-0169-05 


Shaft coupling 
Dial mechanism 


D22-0011-05 
D40-0205-05 


2P plug socket 
1P pin jack 
Lug plate 
Terminal x 5 


E08-0204-05 
E13-0101-05 
E£22-0207-05 
E23-0021-04 


VFOcover 
VFO shield plate 
VFO box 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


GO3-0009-04 Spring 
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marks} 


CAPACITOR 


CKASEZH103P | Ceramic O.01nF +100%—-0% | | 


R1 RCO5GF2H104J Carbon 100k2 +5% 1/2W 
PD14BY2H684J Carbon 680k2 +5% 1/2W 
RCOS5GF2H563J Carbon 56k2 +5% 1/2W 
RCO5GF2H123J Carbon 12k2 +5% 1/2W 


ea E23-0047-04 Terminal (square) x 6 


RELAY (X43-1190-00) 


marks 


CAPACITOR 


Electrolytic 2200nF 25WV 
Ceramic 0.04uF +80%—20% 
Ceramic 0.01pF +80%—20% 
Mylar 0.1uF +10% 


C90-0325-05 
CK45F1H473Z 
CK45F1H103Z 
CQ92M1H104K 


CT,2 


SEMICONDUCTOR 


Vv11-0418-05 Zener diode BZ-052 ie: 


| $51-4031-05 
E40-1413-05 


E40-0613-05 


Relay 
Mini connector 


Mini connector 


RECTIFIER (X43-1090-02) 


See Re- 


CAPACITOR 


CEO2W2C330 Electrolytic 33uF 160WV 
CK45E2H103P Ceramic 0.01nF +100%—0% 


Carbon 410k 
Metal film 4702 
Carbon 1kQ 
Carbon 100kQ 
Carbon 100k2 


RCO5GF2H474J 
RS14AB3D471J 
RCO5GF2H102J 
RCO5GF2H104J 
PD14CY2E104J 


SEMiCONDUCTOR 


Diode 
Diode 
Diode 


MISCELLANEOUS 


V11-0282-05 
V11-0285-05 
V11-0290-05 


E23-0047-04 Terminal (square) x 17 


PARTS LIST 


COIL PACK (X44-1140-00) 


2 


CAPACITOR 
Ceramic 56pF +5% 


Tuning coil aa} DRIVE 
Tuningcoil 28 


L34-0556-05 
L34-0557-05 


Ferri-indicator 
Trap coil 


L40-4711-03 
L34-0558-05 


CC45RH1H560J5 


CC45RH1H470J Ceramic 47pF +5% 

CC45RH1H560J |Ceramic 56pF +5% L34-0559-05 Trap coil 
CC45RH1H470J Ceramic 47pF +5% 

CC45RH2H560J Ceramic 56pF +5% C01-0127-15 Variable capacitor 
CC45RH2H390J Ceramic 39pF +5% 

CC45RH2H330J5 Ceramic 33pF +5% 

CC45RH1H151JTD | Ceramic 150pF +5% D13-0032-03 Sprocket x 3 
CC45RH1H101JTD | Ceramic 100pF +5% D13-0055-04 Sprocket x 3 
CC45SL1H561JTD | Ceramic 560pF +5% D16-0021-04 Chain ass'y 
CK45F1H103Z Ceramic O.01pF +80%—20% D21-0412-14 Shaft 
CC45RH1H220J Ceramic 22pF +5% 

CC45RH1H221JTD | Ceramic 220pF +5% Lug (ground) 
CC45RH1H101JTD | Ceramic 100pF +5% Terminal (square) 
CC45SL1H561JTD | Ceramic 560pF +5% Mini connector x 2 
CC45RH1H330J |Ceramic 33pF  +5% Connector x 3 
CC45RH1H390J Ceramic  39pF +5% 


Shield plate x 2 


CQ92M1H102J Ceramic 0.001pF +5% 


VC stopper x 2 


Ceramic 100pF +5% 
Ceramic 120pF +5% 


CC45RH1H101JTD 
CC45RH2H121JTD 


Rotary wafer assy 


feats | 


CC45RH2H330J5 Ceramic 33pF +5% 

CC45SL1H561JTD | Ceramic 560pF +5% 

CK45E2H103P Ceramic O0.01pF +100%—O0% 

CC45SL1H100D Ceramic  10pF +0.5pF RF (X44-11 50-00) 


CK24E2H103P - Ceramic + 100% —O0O% 


Ceramic 33pF +5% 


CC45RH1H330J 


' '1CK45F1H103Z Ceramic O.01nF +80%—20% Pa ee 
CC45RH1H390J Ceramic  39pF +5% 
CC45RH1H390J Ceramic  39pF +5% CC45SL1H330J Ceramic  33pF +5% 
CC45HH1H390J Ceramic 39pF +5% CK45F1H103Z. Ceramic 0.01nF +80%—20% 
CC45RH1H390J Ceramic 39pF +5% C90-0262-05 Ceramic 0.047uF +10% 
CC45RH2H390J Ceramic  39pF +5% CK45F1H103Z Ceramic 0.01uF +20% 


Ceramic 0.001nF +20% 
Ceramic 0.0047 uF +10% 
Ceramic 150pF +5% 
Mylar 0.047uF +10% 
Ceramic 0.001pF +5% 


CK45K1H102M 
C90-0262-05 
CC45SL2H151J 
CQ93M2A473K 
C91-0022-05 


(ee a a el Ceramic 5pF +5% 


a 
PD14CY2E102J 
PD14CY2E223J 
PD14CY2E102J 
PD14CY2E820J5 
PD14CY2E472J 
PD14CY12E392J 


Ceramic 0.047uF +10% 
Ceramic O0.0ipF +100%—0% 
Ceramic 0.0ipF +80%—20% 
Mylar 0.047uF +10% 
Ceramic 0.01ipF +100%—0% 
Ceramic 0.047nF +10% 
Ceramic 0.01nF +80%—20% 


C90-0262-05 
CK45E2H103P 
CK45F1H103Z 
CQ93M2A473K 
CK45E2H103P 
C90-0262-05 
CK45F1H103Z 


Tuning coil 
Tuning coil 1.9 
Tuning coil 3.5 
Tuning coil 7 MIX 
Tuning coil 14 
Tuning coil 21 


L34-0545-05 
L34-0548-05 
L34-0549-05 
L34-0550-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0542-05 
L34-0545-05 
L34-0543-05 


Ceramic 0.047uF +10% 
Ceramic 10pF +0.5pF 
Ceramic O.0ipF -+80%—20% 
Ceramic 12pF +5% 

Ceramic  39pF +5% 

Ceramic O.01pF +80%—20% 
Ceramic 0.047uF +10% 
Ceramic O.01nF +80%—20% 


C90-0162-05 
CC45SL1H100D 
CK45F1H103Z 
CC45RH1H120J 
CC45RH1H390J 
CK45F1H103Z 
C90-0262-05 
CK45F1H103Z 


Tuningcoil 28 


L34-0544-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0552-15 
L34-0553-05 
L34-0554-05 
L34-0555-05 


Ceramic 0.047uF +10% 
Ceramic 0.001npF +20% 
Ceramic 0.01ipF +80%—20% 
Mylar 0.22uF +20% 
Ceramic O.0inF +20% 
Ceramic 0.047uF +10% 


C90-0262-05 
CK45D1H102M 
CK45F1H103Z 
CQ93M2A224M 
CK45D1H102M 
C90-0262-05 


Rorwnpscot CEO4WI1HO10(RL) |Electrolytic 1uF 50WV 


23 


PARTS LIST 


Re- 
pe aa — 
Electrolytic 0.47uF SEMICONDUCTOR 


Ceramic 0.04 7uF 10% V09-0057-05 3SK41(L) 
V09-0036-05 - 3SK35(GR) 
V0O9-0057-05 FET 3SK41(L) 
V03-0123-05 Transistor 2SC733(Y) 
V03-0450-05 Transistor 2SC1515(K) 
V0O9-0577-05 FET 3SK41(L) 
V11-0240-05 Zener diode WZ-090 
V11-0219-05 Diode VO6B 
V11-0414-05 Diode 1S2588 

V11-0076-05 Diode 1$1555 
V11-0414-05 Diode 1S2588 
V11-0076-05 Diode 1S1555 
V11-0250-05 Zener diode WZ-090 
V11-0219-05 Diode VO6B 


CEO4W1HR47(RL) 
C90-0262-05 
CK45E2H103P 


Ceramic 0.01iuF +80%—20% 
Ceramic 0.047uF +10% 
Ceramic 22pF +5% 

Ceramic 15pF +5% 

Ceramic O.0inF +80%—20% 
Ceramic 0.0inF +100%—0% 


CK45F1H103Z 
C90-0262-05 
CC45SL1H220J 
CC45SL1H150J 
CK45F1H103Z 


'CK45E2H103P 


1002 
100kQ 


Carbon 4702 
Carbon 8.2k% +5% 1/4W 
Carbon 6.8k2 +5% 1/4W 
Carbon 27k +5% 1/4W 
Carbon 33k2 +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 822 +5% 1/4W 
Carbon 682 +5% 1/2W 
Carbon 562 +5% 1/4W 
Carbon 82k2 +5% 1/2W 
Carbon 3.9k2 +5% 1/2W 
Carbon 8.2kQ2 +5% 1/4W 
Carbon 4.7kQ2 +5% 1/4W 
Carbon 39k2 
Carbon 3.9k2 +5% 1/4W 
Carbon 4.7k2 +5% 1/4W 
Carbon 56022 


Carbon 
Carbon 


PD14CY2E101J 
PD14CY2E104J 


PD14CY2E471J 
PD14CY2E822J 
PD14CY2E682J 
PD14CY2E273J 
PD14CY2E333J 
PD14CY2E104J 
PD14CY2E820J 
RCO5GF2H680J 
PD14CY2E563J 
RCO4GF2H823J 
RCOSGF2H392J 
PD14CY2E822J 
PD14CY2E472J 
PD14CY2E393J 
PD14CY2E392J 
PD14CY2E472J 
PD14CY2E561J5 


Ceramic 0.01nF +100%—0% 
COIL/TRANSFORMER 


L40-1511-03 Ferri-indicator 150uH 
Ferri-indicator 470uH 
Ferri-indicator 150uH 
Heater choke 0.22nH 
Ferri-indicator 0.474H 
Ferri-indicator 150uH 


L40-4711-03 
L40-1511-03 
L33-0074-05 
L40-4782-02 
L40-1511-03 


L34-0527-05 
L34-0524-05 


Tuning coil 
Transformer (wide ee ea Tiae sa 


[v1 [v40-0114-00 [Tube 1267708 9. Vn ee [a 


R92-0150-05 Short jamper x 2 
R92-0152-05 Short jamper 


Carbon 33k? 
Carbon 12k +5% 1/4W 
Carbon 100kQ +5% 1/4W 
Carbon 12kQ. +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 2202 +5% 1/4W 
Carbon 39k2 +5% 1/4W 
Carbon 470kQ +5% 1/4W 
Carbon 47k2 +5% 1/4W 
Carbon 2.2kQ +5% 1/4W 
Carbon 1.8k2 +5% 1/4W 
Carbon = 1k +5% 1/4W 
Carbon 1.8k2 +5% 1/4W 
Carbon 472 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
Carbon 1MQ +5% 1/4W 
Carbon 10k2 +5% 1/4W 
Carbon 3302 


PD14CY2E333J 
PD14CY2E123J 
PD14CY2E104J 
PD14CY2E123J 
PD14CY2E101J 
PD14CY2E221J 
PD14CY2E393J 
PD14CY2E474J 
PD14CY2E473J 
PD14CY2E222J 
PD14CY2E182J 
PD14CY2E102J 
PD14CY2E182J 
PD14CY2E470J 
PD14CY2E474J 
PD14CY2E105J 
PD14CY2E103J 
PD14CY2E331J 


E40-1026-05 Type U, Wafer pin 


Tube socket 
Terminal (square) 
Connector 


E10-1902-05 
E23-0047-04 
E40-0406-05 


Shield case 


F11-0249-05 


IF (X48-1150-00) 


Fresno | romana, | teeoton a 
CAPACITOR 


CC4SSLIH221J [Ceramic 220pF_ +5% 
roca) ferme soa aoe vin! 11S [EER nneoo [enone opr 28a 
PD14CY2E103) | Carbon 10k2 +5%  1/4W eS COAES! 1HO20Cghepy| Colemicn ease ate 
RCOSGF2H225) | Carbon 2.2M2 +5%  1/2W aes CCABSLIHA7OJy, q/Gotemic: ” Ererdeiecr 
scanty al tees En Co dele ea C6.7 CK45F1H103Z Coramic® 1 OD1uF,, 480% 20% 

2 c8 CEO4W1C100 Electrolytic 10uF  16WV 


Carbon 100kQ +5% 1/4W 
Carbon 150k2 +5% 1/4W 


PD14CY2E104J) +.80% — 20% 


PD14CY2E154J 


Ceramic 


C9~11 | CK45F1H103Z 


PD14CY2 c A 
can pe ear ht eae ‘die aaa 12,13 | C90-0254-05 Ceramic 0.022nF 25WV 
ri 14,15 | CK45F1H103zZ Ceramic” 0.0 Fre 80% = 20% 
C16.17. | C90-0254-05 Ceramic 0.022uF 25WV 
PD14CY2E101 
Od areebenr ay aagoe C18~20| CK45F1H103zZ Ceramic O0.01nF . +80%—20% 


Carbon 4702 +5% 1/4W 25WV 


Carbon 2.2k2 +5% 1/4W 
Carbon 472 +5% 1/4W 


Carbon 470kQ +5% 1/2W 
Carbon 4702 


PD14CY2E471J 


PD14CY2E222J 
PD14CY2E470J 


RCO5GF2H474J 
PD14BY2B470J 


C21,22 | C90-0254-05 Ceramic 


Ceramic 0.022uF 25WV 
Ceramic 47pF +5% 
Ceramic + 80% — 20% 


C90-0254-05 
CC45SL1H470J 
CK45F1H103Z 


C24 
C25 
C26,27 


24 


PARTS LIST 


7 Ref.-No. Parts No. Description Re; Parts No. Description Re- 
marks marks 


C90-0254-05 Ceramic  0.022yuF 25WV C100 CQ92M1H153K Mylar 0.015uF +10% 
5 CC45SL1H470J Ceramic  47pF +5% C101 CEO4W1E4R7(RL) | Electrolytic 4.7uF § 25WV 
C102 C90-0162-05 Ceramic 0.047nF 25WV 
CL45F1J103Z Ceramic 0.01nF +80%—20%. C103 CEO4W1A470(RL) | Electrolytic 47uF 10WV 
C90-0262-05 Ceramic 0.047uF 25WV C104 CEO4W1HO10(RL) | Electrolytic 14F 50WV 
C90-0254-05 Ceramic 0.022uF 25WV C105 CEO4W1H3R3(RL) | Electrolytic 3.3uF 50WV 
CC45SL1H100D Ceramic 10pF +0.5pF C106 CEO4WE4R7(RL) Electrolytic 4.7uF § 25WV 
C90-0254-05 Ceramic 0.022uF 25 WV C107,108] CEO4W1HO10(RL) | Electrolytic 14F 50WV 
CK45P1H102M Ceramic  0.001nF +20% C109 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
CC45SL1H101J Ceramic 100pF +5% GAi10 CK45F1H103Z Ceramic O0.01nF +80%—20% 


CK45F1H103Z Ceramic 0.0ipF +80%—20% 


C90-G254-05 Ceramic 0.022uF 25WV Gini C90-0262-05 Ceramic 0.047uF 25WV 
C112~116] C90-0254-05 Ceramic 0.022uF 25WV 
CK45F1H103Z Ceramic 0.01nF +80%—20% C117 | CK45F1H103Z Ceramic 0.01npF +80%—20% 
CE04W1H010 Ceramic 1pF C118 C90-0254-05 Ceramic 0.022uF 25WV 
CK45F1H103Z Ceramic 0.0 1uF C119,120}] CEO4W1HO10(RL) | Electrolytic 1uF 50WV 
CK45D1H102M Ceramic  0.001puF C121 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
CK45F1H103Z Ceramic 0.01uF C122 C90-0262-05 Ceramic 0.047uF 25WV 
C90-0254-05 Ceramic 0.022yF C123 CO092M1H102K Mylar 0.001npF +10% 
CK45F1H103Z Ceramic 0.01uF C124 C90-0262-05 Ceramic 0.047uF +5%. 
CC45SL1HO30C Ceramic 3pF C125 CC45RH1H151J Ceramic 150pF +5% 
C127 CC45PG1H151J Ceramic 150pF +5% 
C90-0254-05 Ceramic 0.22uF C128 CC45SL1H100D Ceramic 10pF +0.5pF 
c129 CC45SL1H220J Ceramic 22pF +5% 


Ceramic 


0.00 1uF 


CK4501H102M 
CC45SL1H331J 


330pF 


Ceramic 


+10% 


C90-0254-05 Ceramic 0.022uF C130,131] CQ92M1H103K Mylar 0.01,nF 
CK45F1H103Z Ceramic 0.01yF C132 C90-0254-05 Ceramic 0.022ypF 25WV 
CC45SL1HO10C Ceramic —1pF C133 CC45SL1H220J Ceramic 22pF +5% 
CC45SL1H470 Ceramic  47pF C134 CC45SL1H101J Ceramic 100pF +5% 
Ceramic 0.022yuF C135 CEO04W1H010 Electrolytic 1uF 50WV 


C90-0254-05 


CC45SL1H101J 100pF 


Ceramic 


j C138 CEO4W1E4R7 Electrolytic 47uF 4.7uF 
CC45SL1H100D | Ceramic — 10pF C139 | CK45F1H103Z Ceramic 0.01uF +80%—20% 
CEO4W1C100 Electrolytic 10uF C140 C90-0254-05 Ceramic  0.022uF 25WV 


0.0 1pF 
1uF 
0.00 1 uF 
33uF 
0.022yF 


CQ92M1H103K 
CEO4W1C010 
CK45D1H102M 
CEO4W1C330 
C90-0254-05 


Mylar 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 


16WV 
+5% 


Electrolytic 47uF 
Ceramic 47pF 


CEO4W1C470 
CC45SL1H470J 


C141 
} C142 


CEO04W1H010 Electrolytic 1uF 50WV 


C144 


CC45SL1H470J Ceramic 47pF C145 CC45CH1H680J Ceramic 68pF +5% 
CC45SL1H221J Ceramic 220pF C146 CK45F1H103Z Ceramic  0.001nF +80%—20% 
C147 CC45SL1H100D |Ceramic 10pF +0.5pF 
C90-0254-05 Geranicuee 0. 022ue C148 CK45F1H473 0.047uF  +80%—20% 
e CK45F1H103Z Ceramic 0.01nF +80%—20% 

CEO4W1H010 Electrolytic 1uF 50WV 

C90-0262-05 Ceramic 0.047 25WV PD14CY2B392) —| Carbon 

‘CEO4W1HO10(RL) | Electrolytic 1pF 50WV PD14CY2B102J | Carbon 1k? = 5% = 1/8W 

CK45F1H1032 Ceramic 0:01 uF +80% — 20% PD14CY2B472J Carbon 4.7kQ +5% 1/8W 

CK45D1H102M Ceramic 0:00 1uF +20% PD14CY2B102J Carbon 1kQ +5% 1/8W 

Se Aeeatiaze) Re apn HAAR, PD14CY2B392J Carbon 3.9k% +5% | 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B473J Carbon 47k +5% 1/8W 


25WV 

+80% — 20% 
+5% 

+80% — 20% 
+5% 


0.022uF 
0.01uF 
22pF 
0.01pF 
100pF 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


C90-0254-05 
CK45F1H103Z 
CC45UJ1H220J 
CK45F1H103Z 
CC45SL1H101J 


PD14CY2B221J Carbon 
PD14CY2B561J 


PD14CY2B221J 


Carbon 
Carbon 


C90-0245-05 Ceramic 0.0474F 25WV OE RI EI feta t 
pias niga Caretuel eolozzersizewy PD14CY2B473) {Carbon 47k + +5%  1/8W 
PD14CY2B221J {Carbon 2202 +5% 1/8W 
erin sienbich. 1SOMLEYERT-80% 220% PD14CY2B561) |Carbon 5602 +5%  1/8W 
CC45SL1HO50D | Ceramic SpF —- +0.5pF PD14CY2B392) {Carbon 3.9K 45% = 1/BW 
SONS vito. \|frcres acs et PD14CY2B103J  |Carbon 10k +5%  1/8W 
mapenes sie Eledtantic ESE OCEOWV PD14CY2B123) |Carbon 12k? +5% 1/8W 
. Ka WRSROE Electrolytic 330uF — 10WV PD14CY2B473J {Carbon 47k2 «= +5% ~=—-1/8W 
PD14CY2B102J | Carbon 


CC45SL1H470J Ceramic 47pF +5% 


Carbon 
Carbon 


PD14CY2B101J 


50WV 
PD14CY2B153J 


CEO4W1HO010 Electrolytic 1uF 


25 


PARTS LIST 


ae Re- 
|) 


Carbon 1.2k2 +5% 1/8W PD14CY2B102J Carbon = 1kQ +5%  1/8W 
Carbon 1.52  +5% 1/8W PD14CY2B331J ‘Carbon 3302  +5% 1/8W 
Carbon 2202 +5% 1/8W PD14CY2B223J Carbon 22k2 +5% 1/8W 
Carbon 10k2 +5% 1/8W PD14CY2B221J Carbon 2202 +5% 1/8W 
Carbon 47kQ +5% 1/8W PD14CY2B102J Carbon 1kQ +5% 1/8W 
Carbon 4702 +5% 1/8W PD14CY2B183J Carbon 18k2 = +5% = 1/8W 
Carbon 1002 /PD14CY2B153J (Carbon 15k2 +5% 1/8W 
PD14CY2B683J Carbon 68k2 +5% 1/8W 
22k2 


( 


PD14CY2B122J 
PD14CY2B152J 
PD14CY2B221J 
PD14CY2B103J 
PD14CY2B473J 
PD14CY2B471J 
PD14CY2B101J 


;PD14CY2B103J Carbon 10kQ2 PD14CY2B223J 

‘PD14CY2B274J Carbon 270kQ +5% 1/8W 

PD14CY2B471J Carbon 4702 +5% 1/8W PD14CY2B102J 1k2 

‘PD14CY2B101J Carbon 1002 +5% 1/8W PD14CY2B221J \Carbon 2202 +5% 1/8W 
PD14CY2B472J Carbon 4.7kQ +5% 1/8W PD14CY2B331J Carbon 3302 +5% 1/8W 
PD14CY2B682J Carbon 6.8kQ +5% 1/8W PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
jPD 14CY2B102J Carbon 1kQ +5% 1/8W PD14CY2B102J (Carbon 1kQ +5% 1/8W 
PD14CY2B472J ‘Carbon 4.7k2 +5% 1/8W PD14CY2B471J Carbon 4700 

PD14CY2B102J Carbon 1k2 +5% 1/8W 

PD14CY2B123J Carbon 12k2 +5% 1/8W PD14CY2B123J Carbon 12kQ2 

PD14CY2B221J Carbon 2202 +5% 1/8W PD14CY2B103J Carbon 10k2 +5% 1/8W 
PD14CY2B333J Carbon 33k2 +5% 1/8W PD14CY2B332J Carbon 3.3k2 +5% 1/8W ( 
PD14CY2B683J Carbon 68k2 +5% 1/8W PD14CY2B102J Carbon 1kQ +5% 1/8W 
PD14CY2B102J Carbon 1kQ +5% 1/8W PD14CY2B470J Carbon 4702 +5% 1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B333J Carbon 33k2 ,116/PD14CY2B471J Carbon 4702 +5% 1/8W 


Carbon 4.7k2 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 22k2 +5% 1/8W 


PD14CY2B472J 
PD14CY2B104J 
PD14CY2B223J 


Carbon 10k2 +5% 1/8W 


PD14CY2B103J 


PD14CY2B222J Carbon 2.22 +5% 1/8W 
PD14CY2B224J Carbon 220k2 +5% 1/8W PD14CY2B562J Carbon 5.6kQ 
PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
PD14CY2B154J Carbon 150k2Q +5% 1/8W PD14CY2B102J Carbon 1kQ 
PD14CY2B333J Carbon 33kQ +5% 1/8W PD14CY2B473J Carbon 47kQ +5% 1/8W 
PD14CY2B331J Carbon 3302 +5% 1/8W Carbon 2202 +5% 1/8W é 
PD14CY2B152J Carbon 1.52 +5% 1/8W Carbon 5.6k2 +5% 1/8W 
PD14CY2B104J Carbon 110kQ. +5% 1/8W Carbon 3.9k2Q  +5% 1/8W 
PD14CY2B273J Carbon 27k2 +5% 1/8W PD14CY2B102J Carbon 1kQ +5% 1/8W 

Carbon 3.32 +5% 1/8W 


PD14CY2B332J 
PD14CY2B101J 
PD14CY2B104J 


PD14CY2B223J Carbon 22k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 


Carbon 100k2 +5% 1/8W 
Carbon 470kQ 


PD14CY2B102J Carbon 1kQ +5% 1/8W 


PD14CY2B103J Carbon 10kQ +5% 1/8W PD14CY2B474J 

PD14CY2B224J Carbon 20kQ +5% 1/8W 

PD14CY2B222J Carbon 2.2k2 +5% 1/8W PD14CY2B331J Carbon 3302 

RCOSGFH225J Carbon 2.2MQ2 45% 1/2W PD14CY2B101J_  |Carbon 1002 +5% 1/8W 

PD14CY2B103J Carbon 10k2 +5% 1/8W PD14CY2B222J Carbon 2.2k2 +5% 1/8W r 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W PD14CY2B223J Carbon 22kQ +5% 1/8W 

PD14CY2B683J Carbon 68k2 +5% 1/8W PD14CY2B471J Carbon 4709 +5% 1/8W 


Carbon 100k2. +5% 1/8W 
1002 


5602 


PD14CY2B561J5 Carbon 


Carbon 4702 +5% 1/8W 


PD14CY2B471J 


1kQ 


PD14CY2B330J Carbon 332 +5% 1/8W 

PD14CY2B221J Carbon 2202 +5% 1/8W Carbon 1k2 +5% 1/8W 
PD14CY2B474J Carbon 470k2 +5% 1/8W Carbon 5602 +5% 1/8W 
PD14CY2B274J Carbon 270k2 +5% 1/8W Carbon 1kQ +5% 1/8W 
PD14CY2B394J Carbon 390k2 +5% 1/8W Carbon 4.7kQ +5% 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W Carbon 10k2  +5% 1/8W 


Carbon 2202 +5% 1/8W 
Carbon 272 +5% 1/8W 


Carbon 8.2k2 +5% 1/8W 
Carbon 47kQ +5% 1/8W 


Carbon 1kQ 


PD14CY2B102J 


‘Carbon 2.7k2 +5% 1/8W 


PD14CY2B273J 


PD14CY2B104J Carbon 100k2 +5% 1/8W 

PD14CY2B103J Carbon 10k +5% 1/8W PD14CY2B470J Carbon 472 +5% 1/8W 

PD14CY2B104J Carbon 100k2 +5% 1/8W PD14BY2E474J 470kQ 

PD14CY2B223J Carbon 22k2 +5% 1/8W SEMICONDUCTOR 

PD14CY2B101J Carbon 1002  +5% 1/8W : 

PD14CY2B102J Carbon 1kQ +5% 1/8W VO9-0036-05 3SK35GR € 

PD14CY2B562J Carbon 5.62 +5% 1/8W VO9-0012-05 FET 2SK19(GR) 

PD14CY2B103J Carbon 10kQ +5% 1/8W v01-0027-05 Transistor 2SA495(Y) 

PD14CY2B154J Carbon 150kQ V03-0123-05 Transistor 2SC733(Y) é 
2SK19(GR) 


FET 


V0O9-0012-05 


26 


[reno rane 


Q8~10 | VO3-0079-05 


V03-0123-05 
V03-0079-05 
VO9-0012-05 
V03-0123-05 
V03-0079-05 
VO9-0036-05 
V03-0299-05 
V03-0123-05 


V03-0299-05 
V03-0270-05 
V03-0079-05 
V01-0037-05 
V03-0270-05 
V03-0123-05 


V11-0370-05 
V11-0051-05 
V21-0004-05 
V11-0051-05 
V11-0076-05 
V11-0240-05 
V11-0076-05 
V11-0370-05 
V11-0051-05 
V11-0076-05 


V11-0051-05 
V11-0240-05 
V11-0076-05 
V11-0370-05 
V11-0076-05 


POTENTIOMETER 


R12-3025-05 
R12-7013-05 
R12-1012-05 
R12-4015-05 
R12-0401-05 
R12-0045-05 
R12-3025-05 


COIL/TRIMMER/FILTER 


L40-1511-03 
L40-1021-03 
L40-1511-03 
L40-1511-03 
L40-1511-03 
L40-1021-03 
L40-4711-03 
L40-1021-03 
L40-6825-04 
L40-1021-03 


L34-0534-05 
L34-0536-05 
L34-0537-05 
L34-0538-05 
L34-0353-05 
L34-0536-05 
L34-0535-05 
L34-0536-05 
L34-0567-05 


L34-0539-05 
L34-0540-05 
L34-0539-05 


Transistor 2SC460(B) 


Transistor 2SC733(Y) 
Transistor 2SC460(B) 
FET 2SK19(GR) 
Transistor 2SC733(Y) 
Transistor 2SC460(B) 
FET 3SK35(GR) 


Transistor 2SC1000(GR) 


Transistor 2SC733(Y) 


Transistor 2SC1000(GR) 


Transistor 2SC945(R) 
Transistor 2SC733(Y) 
Transistor 2SA495(Y) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 


Diode 1S1587 
Diode IN6O 
Varistor MV-13 
Diode IN6O 
Diode 1S1555 
Zener diode WZ090 
Diode 1S1555 
Diode 1$1587 
Diode IN6O 
Diode 1$1555 


Diode IN6O 

Zener diode WZO90 
Diode 1S1555 
Diode 1$1587 
Diode ($1555 


Fixed resistor 10k2 
Semi-fixed resistor 500k 
Semi-fixed resistor 1k 
Semi-fixed resistor 50k2 
Semi-fixed resistor 1002 
Semi-fixed resistor 1002 
Semi-fixed resistor 10kQ 


Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


Tuning coil 
Tuning coil 
Tuning coil 


PARTS LIST 


ae Re- 


L34-0202-05 


C05-0030-05 
CO05-0048-05 
CO05-0009-05 
C05-0030-05 


L72-0038-05 


L71-0023-05 
E23-0046-04 
E23-0047-04 
E40-0714-05 
E40-0512-05 
E40-1714-05 
E40-1414-05 


J21-1499-04 
J21-1500-04 
J21-0501-04 


CEO4W1C221 
CQ92M1H273K 
CK45B1H471K 
CQ92M1H273K 
CEO4W1E4R7 
CQ92M1H273K 
CQ92M1H473K 
CEO4W1C100 


CEO4W1HR47 
CQ92M1H103K 
CEO3W1C100 
CK45F1H103Z 
CQ92M1H104K 
CEO4W1HO10 
CC45SLH101J 
CK45F1H103Z 


CEO4W1H010 
CQ92M1H472K 
CEO4W1C100 
CEO4W0J101 
CC45SL1H470J5 
CQ92M1H473K 
CEO4W1A470 
CC45SL1H101J 
CEO4W1C221 
CK45F1H103Z 


CEO4W2HR47 


CQ92M1H473K 
CK45B1H331K 


PD14CY2E103J  |Carbon  10k2 
R3 PD14CY2E473J | Carbon 47k 


. 
marks 


Oscillator coil 


Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 


Ceramic filter 


CRYSTAL QUARTZ 


x1 L77-0499-05 NB filter 
X2 L77-0500-05 NB filter 


Crystal quartz filter SSB8.83MHz 


Terminal (square) 


Mini-connector 
Mini-connector 
Mini-connector 
Mini-connector 


AF-AVR (X49-1080-00) 


! ithe Re- 
fraine | romeo. | erin i 


CAPACITOR 


Electrolytic 0.47yF 
Mylar 0.01pF 
Electrolytic 10uF 

Ceramic 0.01pyF 
Mylar 0. 1F 
Electrolytic 1uF 

Ceramic 100pF 
Ceramic 0.0 1nF 


Electrolytic 1yF 


Ceramic 0.01uF 


Terminal (square) x 5 


PC board stopper (A) 
PC board stopper (B) 
PC board stopper (C) 


Electrolytic 220uF 16WV 
Mylar 0.027uF +10% 
Ceramic 470pF +10% 
Mylar 0.027uF +10% 
Electrolytic 4.7uF 25WV 
Mylar 0.027uF +10% 
Mylar 0.047nF +10% 
Electrolytic 10uF 16WV 


Mylar 0.0047uF +10% 
Electrolytic 10uF 16WV 
Electrolytic 100uF 6.3WV 
Ceramic 47pF +5% 

Mylar 0.047uF +10% 
Electrolytic 47uF 10WV 
Ceramic 100pF +5% 

Electrolytic 220uF 16WV 


Electrolytic 0.47uF +10% 
Mylar 0.047uF +10% 
Ceramic 330pF +10% 


50WV 

+10% 

16WV 

+80% — 20% 
+10% 

50WV 

+5% 

+80% —20% 


50WV 


+80% — 20% 


+5%  1/4W 
+5% _1/4W 
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PARTS LIST 


-— Re- Sats 
fresno] paren | beeen | 


R4 


PD14CY2E221J | Carbon 2202 +5% 1/4W FO1-0242-04 IC heat sink 

PD14CY2E562J Carbon 5.6k2 +5% 1/4W 

PD14CY2E472J | Carbon 4.7k2 +5% 1/4W 
PD14CY2E103J Carbon 10k2 +5% 1/4W FIX-VOX (X50-1350-00) 


Carbon 3.3k2 +5% 1/4W 
Carbon 1.82 +5% 1/4W 


PD14CY2E332J 
PD14CY2E182J 


CC45CH1H220J5 Ceramic 22pF +5% 


Carbon 10kQ +5% 1/4W 
Carbon 1kQ2 +5% 1/4W 


PD14CY2E103J 


PD14CY2E102J 
PD14CY2E332J Carbon 3.3k2 +5% 1/4W CK45F1H1032 Ceramic O.01nF +80%—20% 
PD14CY2E103J Carbon 10k2 +5% 1/4W CC45CH1H270J |Ceramic 27pF +5% 
PD14CY2E223J Carbon 22k2 +5% 1/4W CK45F1H103Z Ceramic 0.01nF +80%—20% 
PD14CY2E562J Carbon 5.6k2 +5% 1/4W CC45CH1H330J | Ceramic 33pF +5% 
PD14CY2E273J Carbon 27k2 +5% 1/4W CC45CH1H680J | Ceramic 68pF  +5% 
PD14CY2E392J Carbon 3.9k2 +5% 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E222J Carbon 2.2k2 +5% 1/4W CC45CH1HO50D | Ceramic  5pF +0.5pF 
PD14CY2E221J Carbon 2202 CC45CH1HO70D | Ceramic 7pF +0.5pF 
CC45CH1H120J5 Ceramic 12pF +5% 
PD14CY2E222J Carbon .2.2k2 CK45F1H473Z Ceramic  0.047uF +80%—20% 
Carbon 8202 +5% 1/4W CK45F1H103Z Ceramic 0.01uF +80%—20% 


PD14CY2E821J 
PC14CY2E471J 
PC14CY2E682J 
PC14CY2E473J 
PC14CY2E102J 


pF 5OWV 


Ceramic 330pF +10% 
Electrolytic 3.3uF 50WV 


CEO04W1HO10 Electrolytic 


CK45B1H331K 
CEO4W1H3R3 


Carbon 47082 +5% 1/4W 
Carbon 6.8k2 +5% 1/4W 


Carbon 47kQ +5% 1/4W 
Carbon 1kQ +5% 1/4W 


PC14CY2E392J Carbon 39k +5% 1/4W SECETT SSE Ted OT: 0647uF 410% 
PC14CY2E471J Carbon 4702 +5% 1/4W eile ezt aie 0.047uF 410% 
PC14CY2E222) Carbon = 2.2k0 CEO4W1H3R3 Electrolytic 3.3uF | 5OWV 
CK45F1H103Z Ceramic O.01pF +80%—20% 
PC14CY2E212J Carbon 2.7k2 45%  1/4W CEO4W1HR47 Electrolytic 0.47uF 50WV 
PCI4CY2E2225 Carbon 2.20 45% = 1/4W CEO4W1C221(RL) | Electrolytic 220uF  16WV 
PC14CY2E821J | Carbon 8202 +5% 1/4W a areparct Piecciiic 1OOL Ree 
PC14CY2E471J | Carbon 4702 «= +5% = 1/4W CEO4W0J470 Electrolytic 47u—F  6.3WV 
PC14CY2E331J | Carbon 3302 +5%  1/4W CK45F1H223Z Ceramic 0.022uF +80%—20% 


Carbon 68k? +5% 1/4W 3.3uF 50WV 
Carbon 10k2 +5% 1/4W 


Metal film 682 +5% 1W 


CEO4W1H3R3 Electrolytic 


PC14CY2E683J 
PC14CY2E103J 
RS14AB3A680J 


Ceramic 0.01nF +80%—20% 


CQ92M1H472K 


PD14CY2E224) | Carbon 220K +5%  1/4W pana Cd Oe ia 
PD14CY2E820J | Carbon = 820? CEO4W1C100(RL) | Electrolytic 10uF — 16WV 

F as CQ92M1H123K | Mylar 0.012uF +10% 
PD14CY2E332J | Carbon 3.3k2 5% = 1/4W CK45F1H223z Ceramic  0.022uF +80%—20% 


Ceramic 0.047uF +80%—20% 
Ceramic 0.01nF +80%—20% 


Carbon 4.7kQ +5% 1/4W 
Carbon 22k22 +5% 1/4W 
Carbon 10k2 +5% 1/4W 
PD14CY2E563J Carbon 56k2 +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ +5% 1/4W 


SEMICONDUCTOR 


V03-0299-05 Transistor 2SC1000(GR) i 


PD14CY2E472J 
PD14CY2E223J 
PD14CY2E103J 


CK45F1H473Z 
CK45F1H103Z 


Carbon 47kQ 
Carbon 1kQ +5% 1/4W 
Carbon 100k2 +5% 1/4W 
Carbon 10022 


PD14CY2E473J 
PD14CY2E102J 
PD14CY2E104J 
PD14CY2E101J 


V30-0172-05 IC TA7201P 
V03-0099-05 Transistor 2SC372 


Carbon 33k2 +5% 1/4W 


PD14CY2E333J 


V11-0113-05 Transistor 2SA496 
PD14CY2E473J Carbon 472 +5% 1/4W 
V11-0076-05 Diode 1S$1555 PD14CY2E101J Carbon 1002 +5% 1/4W 
V11-0051-05 Diode 1N60 PD14CY2E102J Carbon 1k pte 1/4W 
V11-0243-05 Zener diode W2-061 PD14CY2E101J Carbon 1002 +5% 1/4W 
PD14CY2E472J Carbon 4.72 +5% 1/4W 


Carbon 47k2 +5% 1/4W 
Carbon 56k +5% 1/4W 
Carbon 330k2 +5% 1/4W 
Carbon 1kQ 


PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 
PD14CY2E102J 


POTENTIOMETER/COIL 


Semi-fixed resistor 50k{? 
Semi-fixed resistor 10kQ 
Semi-fixed resistor 47kQ 
Semi-fixed resistor 500Q 


R12-4020-05 
R12-3036-05 
R12-3004-05 
R12-0042-05 


Carbon 5.6k2 
Carbon 68k22 +5% 1/4W 
Carbon 2.2k2. +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 10k +5% 1/4W 
Carbon 15k2 

Carbon 4.7kQ + 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


Ferri inductor 3.3uH 


L40-3391-03 


Mini-connector 
Mini-connector 


E40-0613-05 
E40-1113-05 
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PARTS LIST 


aks 


PD14CY2E102J Carbon 1k +5% 1/4W CC45CH1H151J Ceramic 150pF +5% 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W CC45CH1H101J Ceramic 100pF +5% 


PD14CY2E471J Carbon 4702  +5% 1/4W CC45CH1H330J Ceramic 33pF +5% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 


CC45CH1H390J Ceramic 39pF +5% 
Ceramic 33pF +5% 


Carbon 4.72 +5% 1/4W 


PD14CY2E4R7J 


PD14CY2E472J Carbon 4.7k2 +5% 1/4W CC45CH1H330J5 

PD14CY2E103J Carbon 10k.  +5% 1/4W CC45SL1H101J Ceramic 100pF +5% 
PD14CY2E471J Carbon 4702  +5% 1/4W CC45SL1H221K Ceramic 220pF +10% 
PD14CY2E104J Carbon 100k! +5% 1/4W 

PD14CY2E223J Carbon 22k2 +5% 1/4W CC94SL1H470K Ceramic 47pF +10% 
PD14CY2E334J Carbon 330k!2 +5% 1/4W CC94SL2HO50D Ceramic 5pF +0.5pF 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W CK45F1H473Z Ceramic 0.047uF +80%—20% 
PD14CY2E474J Carbon 470k2 +5% 1/4W CC45CH1H470J Ceramic 47pF 

PD14CY2E274J Carbon 270k? 


Carbon 47kQ 


Carbon 10k2 +5% 1/4W 


PD14CY2E473J 
PD14CY2E103J 


PD14CY2E223J Carbon 22kS? 


PD14CY2E102J Carbon 1kQ +5% 1/4W 

PD14CY2E105J Carbon IMQ +5% 1/4W PD14CY2E101J Carbon 1002 +5% 1/4W 
PD14CY2E104J Carbon 100k2 +5% 1/4W PD14CY2E473J Carbon 47k2  +5% 1/4W 
PD14CY2E103J Carbon 10kQ +5% 1/4W PD14CY2E472J Carbon 4.7k2 +5% 1/4W 
PD14CY2E124J Carbon 120k2 +5% 1/4W PD14CY2E224J Carbon 220k2. +5% 1/4W 
PD14CY2E103J Carbon 10k +5% 1/4W PD14CY2E105J Carbon 1MQ +5% 1/4W 


4.7kQ 


PD14CY2E472J Carbon 


Carbon 10kQ2 


PD14CY2E103J 


SEMICONDUCTOR 
2SC373 


SEMICONDUCTOR 
2SK19(GR) 


Transistor 


FET V03-0042-05 


VO9-0012-05 


V03-0079-05 Transistor 2SC460(B) 

V03-0123-05 Transistor 2SC733(Y) V11-0051-05 Diode IN6O 
V01-0032-05 Transistor SA562(Y) 

V03-0123-05 Transistor 2SC733(Y) 

V01-0032-05 Transistor 2SA562(Y) L40-1235-05 Ferri inductor 
V03-0123-05 Transistor 2SC733(Y) 


C05-0029-05 Ceramic trimmer 50pF 


Transistor 2SC735(Y) 


V03-0241-05 


3 
V11-0370-05 Diode 181587 
v11-0293-05 __| Vari-capdiode 181658-3 xt [u77-o009-05  [cnstalquene | 
V11-0076-05 Diode 181555 
¥11-0051-05 ee N&O E18-0401-05 Socket (Crystal) 
V11-0076-05 Diode 181555 E23-0005-04 Terminal x 6 
V11-0051-05 Diode 1N60 
V11-0297-05 Zener diode WZ-13 
V11-0076-05 Diode 181555 INDICATOR (X54-11 80-00) 
V11-0297-05 Zener diode WZ-061 

TRANSFORMER 


PD14BY2E681J 


T1 L13-0001-05 Input transformer 
T2 L12-0013-05 Oscillation transformer R1 ?D14BY2E471J Carbon 4702 +5% 1/4W 
R2 Carbon 6802 +5% 1/4W 


Tc1~4 | C05-0030-15 Geramic trimmer 20pF Re | SEMICONDUCTOR 


MARKER (X52-0005-01) VOX-VR (X54-1190-00) 


marks marks 


CAPACITOR CAPACITOR 


fer | emasmin103k Mylar O.01pF +10% mya for | ckasFiH103z Ceramic 0.0 1nF +80%—20% | | 
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E18-0401-05 Crystal quarts socket 


R92-0150-05 Short jamper 


Mini-connector 
Mini-connector 
Mini-connector 


E40-1413-05 
E40-0613-05 
E40-1413-05 


E23-0040-04 Terminal x 3 
F20-0501-04 Insulator x 2 


PARTS LIST 


Bs Re- 
POTENTIOMETER 


VR1 RO1-6013-05 250k2(B) VOX DELAY 
VR2 RO1-0043-05 3002(B) ANTI VOX 
VR3 RO1-4025-05 50k{2(B) VOX GAIN 


ae E23-0046-04 Terminal (square) x 8 oe 


Ceramic 3pF +0.25pF 
Tantalum 0.22uF +20% 
Ceramic O0.01pF +80%—20% 
Ceramic 470pF +10% 


CC45TH1HO30C 
CS15E1VR22M 
CK45F1H103Z 
CK45B1H471K 


Ceramic 100pF +5% 
Ceramic 2pF +0.25pF 
Ceramic 27pF +5% 
Ceramic 0.047uF 25WV. 


CC45SL1H101J 
CC45CH1HO20C 
CC45CH1H270J 
C90-0262-05 


FINAL (X56-1200-00) CK45F1H103Z Ceramic O0.01nF +80%—20% 
CC45SL1H151K Ceramic 150pF +10% 
CK45F1H223Z Ceramic + 80% — 20% 


ae Re- 


CAPACITOR 


a Parts No. 


Carbon 
Carbon 47k2Q +5% 1/8W 


PD14CY2B331J 
PD14CY2B473J 


Gt CC45SL2H101J Ceramic 100pF +5% PD14CY2B272J Carbon 2.7kQ +5% 1/8W 
C2 CK45E2H102P Ceramic 0.001uF +100%, —0% PD14CY2B473J Carbon 47kQ2 +5% 1/8W 
C3~10 | CK45F1H473Z Ceramic 0.047uF +80%—20% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
C11~13] CK45E2H103P Ceramic O.0lnF +100%—0% PD14CY2B153J Carbon 15kQ +5% 1/8W 


C14 CK45F1H103Z Ceramic O0.01ipF +80%—20% PD14CY2B333J Carbon 


Carbon 
Carbon 1kQ +5% 1/8W 
Carbon 82k2 +5% 1/8W 
Carbon 33k2 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


SEMICONDUCTOR 


PD14CY2B682J 
PD14CY2B102J 
PD14CY2B823J 
PD14CY2B333J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B331J 


Carbon 1002 +5% 1/4W 
Carbon 102 +5% 
Carbon 3.3k2 +5% 1/4W 
Carbon 1002 +5% 


PD14BY2E101J 
RCO5GF3A100J 


PD14BY2E332J 
RCOS5GF2H101J 


Ferri-inductor 150uH 
Ferri-inductor 470uH 


L40-1511-03 
L40-4711-03 


L40-1511-03 Ferri-inductor 1504H V03-0079-05 Transistor 2SC460(B) 
i V03-0241-05 Transistor 2SC735(Y) 
L33-0010-05 Parastic supressor V11-0076-05 Diode 181555 
V11-0432-05 Diode 17T310 


POTENTIOMETER 


Ferri-indicator 150uH 
Choke coil 28uH 
Ferri-indicator 150uH 


E01-0801-05 US socket 


Terminal (square) x 9 


E23-0047-04 


L40-1511-03 
L33-0266-05 
L40-1511-03 


L32-0201-05 Oscillating coil 


Trimmer 20pF 
CRYSTAL QUARTZ 


Chassis mount wafer C05-0049-05 


CAR shield box 

CAR shield box cover (upper) 
CAR shield box cover (lower) 
Hexagonal boss ~ 2 (long) 
Hexagonal boss x 3 (medium) 
Hexagonal boss x 3 (short) 
CAR-1 unit 
CAR-2 unit 


E40,1025-05 
euraeiad 
F11-0236-04 
F11-0237-14 
J32-02 16-04 
J32-0217-04 
J32-0217-04 
X50-1310-00 
X50-1320-00 


R92-0501-05 Short jamper 


E23-0046-04 Terminal (square) 


E40-0427-05 Type U pin wafer 
CAR-1 (X50-1 31 0-00) E40-0726-05 Type U pin wafer 
E40-0826-05 Type U pin wafer 


E40-1007-05 Counter 


marks 
CAPACITOR 


(of, CK45F1H103Z Ceramic 1yF +80% — 20% 
C3 CC45UJ1H330J Ceramic 33pF +5% 
C5 CC45UJ1H180J Ceramic  18pF +5% 


C6 CK45F1H103Z Ceramic + 80% — 20% CL45F1H103Z Ceramic 0.01inF +80%—20% ER 
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PARTS LIST 


VCO (X50-1330-00) 


ftv, | romano | 


Description 


CC45CH1H180J Ceramic 18pF +5% 
CK45F1H103Z Ceramic O0.01pF +80%—20% 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CK45B1H471K Ceramic 470pF +10% 
CC45SL1H101J Ceramic 100pF +5% 
CC45SL1HO20C Ceramic 2pF +0.25pF 
CC45CH1H330J Ceramic 33pF +5% 


C90-0262-05 Ceramic 0.047uF 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CC45SL1H150J Ceramic 15pF +5% 
CC45SL1H221K Ceramic 220pF +10% 
CC45SL1H100D Ceramic 10pF +0.5pF 
C90-0262-05 Ceramic 0.047uF 
CC45CH1HO50D Ceramic  5pF +0.25pF 


C90-0262-05 Ceramic 0.047uF 


PD14CY2E392J Carbon 3.9k2Q +5% 1/4W 
R3 PD14CY2E333J Carbon 332 +5% 1/4W 
R4 PD14CY2E682J Carbon 6.8kQ +5% 1/4W 
R5 PD14CY2E333J Carbon 33k2 +5% 1/4W 
R6 PD14CY2E102J Carbon 1kQ +5% 1/4W 
R7 PD14CY2E683J Carbon 68k2 +5% 1/4W 
R8 PD14CY2E101J Carbon 1002 +5% 1/4W 
R9 PD14CY2E561J Carbon 5602 +5% 1/4W 
R10 PD14CY2E472J Carbon 47kQ +5% 1/4W 
R11 PD14CY2E332J Carbon 3.3k2 +5% 1/4W 
R12 PD14CY2E101J Carbon 1002 +5% 1/4W 

V03-0079-05 Transistor 2SC460(B) 


V11-0076-05 Diode 1$1555 
V11-0051-05 Diode 1N60 
V11-0076-05 Diode 1S1555 


V11-0414-05 1S2588 


Ferri-inductor 150uH 


L40-1511-03 


Oscillating coil 


L32-0201-05 


Trimmer 10pF 


20pF 


C05-0010-15 
Trimmer 


Description 


Chassis mount wafer x 2 
Chassis mount wafer 
PLL shield box 

PLL shield cover (upper) 
PLL shield cover (lower) 
Hexagonal boss x 4 
Hexagonal boss x 5 
Hexagonal boss x 6 
VCO unit 

PD unit 


E40-0625-05 
E40-0825-05 
F11-0239-03 


F11-0240-14 
F11-0241-24 
J32-0216-04 
J32-0217-04 
J32-0218-04 
X50-1330-00 
X50-1340-00 


CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 

CC45F1H103Z 

CC45TH1H470J 
CC45RH1H220J 
CC45RH1H330J 


CK45F1H103Z 

CC45RH1H150J 
CC45TH1H330J 
CC45RH1H180J 
CC45RK1H220J 


CC45RH1H270J 
CK45F1H103Z 
CC45RH1H100D 
CC45TH1H270J 
CC45SH1H180J 


CC45SH1H220J 
CC45SH1H150J 
CK45F1H103Z 
CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 
CC45RH1HO20C 
CC45TH1H180J 


CC45RH1H270J 
CC45RH1H150J 
CC45RH1H330J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 
CK45D1H102M 
CC45CH1HO20C 
CC45CH1HO30C 
CK45F1H103Z 
C90-0262-05 


CK45D1H102M 


CAPACITOR 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 


18pF 
22pF 
27pF 
15pF 
0.01 pF 
0.01 uF 
47pF 
22pF 
33pF 


0.01 uF 
15pF 
33pF 
18pF 
22pF 
27pF 
0.01 uF 
10pF 
27pF 
18pF 


22pF 
15pF 
0.01 uF 
18pF 
22pF 
27pF 
15pF 
0.01 uF 
2pF 
18pF 


27pF 
15pF 
33pF 
0.01uF 
18pF 
68pF 
47pF 
56pF 
0.01yuF 
18pF 


68pF 
47pF 
56pF 
0.01yuF 
18pF 
68pF 
47pF 
56pF 
0.01uF 
18pF 


68pF 


47pF 
56pF 
0.01 uF 
0.001uF 
2pF 
3pF 
0.01pF 
0.047 uF 


0.00 1nF 


A Re- 
Des 
cription wiarks 


+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+80% — 20% 
+5% 
+5% 
+5% 


+ 80% — 20% 
+5% 

+5% 

+5% 

+5% 

+5% 

+ 80% — 20% 
+0.5pF 

+5% 

+5% 


+5% 

+5% 

+80% — 20% 
+5% 

+5% 

+5% 

+5% 

+80% — 20% 
+0.25pF 
+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+80% — 20% 
+5% 


+5% 
+5% 
+5% 
+80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 

+5% 

+5% 

+80% — 20% 
+20% 
+0.25pF 
+0.25pF 

+ 80% — 20% 


+20% 


CC45SL1H120J 
CC45SL1H220J 
CC45CH1H150J5 
CK45F1H103Z 
CC45CH1HO30C 
CK45F1H103Z 
CC45SL1H151J 
C90-0262-05 


CS15E1A3R3M 
CK45F1H103Z 

CC45SL1H271J 
CC45SL1H121J 
CK45F1H103Z 
CL45D1J102M 


PD14CY2B104J 
PD14CY2B101J 
PD14CY2B330J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B151J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B151J 
PD14CY2B104J 


PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B330J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 


PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B104J 
PD14CY2B101J 
PD14CY2B470J 
PD14CY2B391J 
PD14CY2B104J 


PD14CY2B333J 
PD14CY2B330J 
PD14CY2B123J 
PD14CY2B103J 
PD14CY2B221J 
PD14CY2B393J 
PD14CY2B473J 
PD14CY2B331J 
PD14CY2B330J 
PD14CY2B681J 


PD14CY2B470J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B822J 
PD14CY2B332J 
PD14CY2B122J 
PD14CY2B103J 
PD14CY2B330J 


2 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
‘Carbon 
Carbon 
Carbon 
Carbon 


Tantalum 


12pF 
22pF 
15pF 
0.01uF 
3pF 
0.01 uF 
150pF 
0.0474 


3.3uF 

0.01ynF 
270pF 
120pF 
0.01 uF 
0.0014 


100k2 
1002 
332 
100k22 
1002 
1502 
100k2 
1002 
1502 
100k2 


1002 
100k2 
1002 
332 
100k2 
1002 
100k2 
1002 
100k2 


1002 
100k 
1002 
100k2 
1002 
100k2 
1002 
472 
3902 
100kQ 


33k2 
332 

12kQ 
10k2 
2202 
3902 
47kQ 
3302 
332 

6802 


47 
1kQ 
1002 
8.2k2 
3.3k2 
1.2kQ 
10k2 


>. Re- 


+5% 
+5% 
+5% 
+80% — 20% 
+0.25pF 

+ 80% — 20% 
+5% 


F 


+20% 

+80% — 20% 
+5% 

+5% 

+80% — 20% 


F 


PARTS LIST 


D1~12 


1/8W'! 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


D13~23] V11-0293-05 


VoO9-0012-05 
VO9-0013-05 
Vvo9-0057-05 
V03-0079-05 
V03-0283-05 
V03-0124-05 


V11-0414-05 


L40-1511-02 
L40-1592-02 
L40-1092-02 
L40-1292-02 
L40-1511-03 
L40-1292-02 
L40-1511-03 
L32-0199-05 
L32-0193-05 
L32-0195-05 
L32-0196-05 
L32-0197-05 
L32-0198-05 
L34-0529-05 


R92-0150-05 


E23-0046-04 
E40-0607-05 
E40-0807-05 


PD (X50-1340-00) 


CC45SL1H100D 
CK45F1H103Z 
CK45F1H223Z2 
CK45F1H103Z 
CEO4W1A101 
CK45F1H103Z 
CK45F1H223Z 


CK45F1H223Z 


CEO4W1A101 
CS15E1VR22M 
CC45SL1H470J 
CK450D1H102M 
CK45F1H103Z 
CC45RH1H101J 


CQ09S1H391J 
CC45RH1H101J 
C90-0262-05 
CK45F1H223Z 
CS15E1VO10M 
CC45SL1HO50C 
CC45SL1H100D 
CC45SL1H330J 


FET 
FET 
FEF 
Transistor 
Transistor 
Transistor 


Diode 
Diode 


Trap coil 


Connector 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 


Ceramic 


Electrolytic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 


marks 


SEMICONDUCTOR 


2SK19(GR) 
2SK19(BL) 


3SK41(L) 


2SC460(B) 


2SC741 


2SC734(Y) 


Ferri-inductor 150yH 
Ferri-inductor 1.5uH 
Ferri-inductor 14H 

Ferri-inductor 1.2uH 
Ferri-inductor 150uH 
Ferri-inductor 1.24H 
Ferri-inductor 150yH 
Oscillating coil 15MHz 
Oscillating coil 1.8MHz, 3.5MHz 
Oscillating coil 7MHz 
Oscillating coil 14MHz 
Oscillating coil 21MHz 
Oscillating coil 28BMHz 
8.83MHz 


Slide switch = | 


Short jamper x 6 


Terminal (square) x 6 
Connector x 2 6p 


8p 


nebo oa 


CAPACITOR 


10pF 


0.01uF 


0.022uF 
0.01pF 
100uF 
0.014F 
0.022uF 


0.022uF 


100uF 
0.22uF 
47pF 
0.001uF 
0.0 1pF 
100pF 


390pF 
100pF 
0.047 uF 
0.022uF 
1pF 
5pF 
10pF 
33pF 


1S2588 
1$1658-3 


+0.5pF 
+80% — 20% 
+80% — 20% 
+80% — 20% 
10WV 
+80%— 20% 
+80% — 20% 


+ 80% — 20% 


10WV 
+20% 
+5% 
+20% 
+80% — 20% 
+5% ’ 


+5% 
+5% 


+ 80% — 20% 
+20% 
+0.25pF 
+0.5pF 

+5% 


PARTS LIST 


fw Re- 


PD14CY2B471J Carbon 4702 +5% 1/8W 


CC45SL1H100D Ceramic 10pF +0.5pF 

CC45SL1HO50C Ceramic 5pF +0.25pF PD14CY2B470J Carbon 472 +5% 1/8W 

CK45D1H102M Ceramic 0.001npF +20% R32~34 |PD14CY2B102J Carbon 1kQ +5% 1/8W 

CK45F1H223Z Ceramic 0.022uF +80%—20% PD14CY2B821J Carbon 8202 +5% 1/8W 

CS15E1V010M Tantalum uF +20% PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B152J ‘Carbon 1.5k2 +5% 1/8W 


Ceramic 47pF +5% 
Ceramic 47pF +5% 
Ceramic 150pF +5% 


CC45CH1H470J 
CC45CH1H470J 
CC45SL1H151J 


‘Carbon 10k2 +5% 1/8W 
Carbon 1.5k2 +5% 1/8W 
Carbon 


PD14CY2B103J 
PD14CY2B152J 
PD14CY2B471J 


Ceramic 0.01nF +80%—20% 
Ceramic 330pF +5% 
Ceramic 0.01nF +80%—20% 
- Ceramic 330pF +5% 
: Ceramic 0.01pF +80%—20% 
Ceramic 150pF +5% 
‘Ceramic 220pF +5% 
Ceramic O.01nF +80%—20% 


CK45F1H1032 
CC45SL1H331J 
CK45F1H103Z 
CC45Si1H331J 
CK45F1H103Z 
CC45SL1H151J 
CC45SL1H221J 
CL45F1H1032Z 


Carbon 
Carbon 472 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 
Carbon 2.7k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 39k2 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 47kQ2 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 27k2 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 


PD14CY2B122J 
PD14CY2B470J 
PD14CY2B471J 
PD14CY2B102J 
PD14CY2B471J 
PD14CY2B472J 
PD14CY2B272J 
PD14CY2B101J 
PD14CY2B393J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B473J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B273J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B472J 


Ceramic 47pF +5% 
Ceramic 150pF +5% 
| Ceramic 0.01npF +80%—20% 
| Ceramic 10pF +0.5pF 
‘Ceramic 150pF +5% 

Ceramic 0.01nF +80%—20% 
Ceramic 100pF +5% 
Ceramic 0.01nF +80%—20% 
Ceramic 100pF +5% 
Ceramic 0.01uF +80%—20% 


CC45CH1H470J 
CC45SL1H151J 
CK45F1H103Z 
CC45CH1H100D 
CC45SL1H151J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 


Carbon 2.7k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 6.82 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 


PD14CY2B272J 
PD14CY2B101J 
PD14CY2B682J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B562J 


Ceramic 100pF +5% 
Ceramic 0.01pF +80%—20% 
. Ceramic 100pF +5% 

Ceramic 0.01ipF +80%—20% 

Ceramic 2pF +0.25pF 
‘ Ceramic 18pF +5% 

Ceramic 0.047 uF 

Ceramic 0.001pF +80%—20% 
. Ceramic 0.047 uF 
Ceramic 33pF +5% 


CC45CH1H101J 
CK45F1H103Z 
CC45CH1H101J 
CK45F1H103Z 
CC45SL1HO20C 
CC45SL1H180J 
C90-0262-05 
CK45D1H102M 
C90-0262-05 
CC45SL1H330J 


Carbon 1002 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 5.6kQ +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4700 +5% 1/8W 
Carbon 68k2 +5% 1/8W 


PD14CY2B101J 
PD14CY2B103J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B683J 


Carbon 1502 +5% 1/8W 
Carbon 3302 +5% 1/8W 
Carbon 3902 +5% 1/8W 
Carbon 4.72 +5% 1/8W 
Carbon 18k2 +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 
Carbon 5.6k2 +5% 1/8W 
Carbon 3902 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 


PD14CY2B151J 
PD14CY2B331J 
PD14CY2B391J 
PD14CY2B472J 
PD14CY2B183J 
PD14CY2B472J 
PD14CY2B562J 
PD14CY2B391J 
PD14CY2B332J 


Carbon 332 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4700 +5% 1/8W 
Carbon 1502 +5% 1/8W 
Carbon 8202 +5% 
Carbon 


SEMICONDUCTOR 


Transistor 2SC460(B) 
FET 2SK19(GR) 
Transistor 2SA495(Y) 
FET 2SK19(GR) 
Transistor 2SA495(Y) 
Transistor 2SC460(B) 


PD14CY2B330J 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B151J 
PD14CY2B821J 
PD14CY2B103J 


Carbon 182 +5% 1/8W 
Carbon 4.72 +5% 1/8W 
Carbon 3.32 +5% 1/8W 
Carbon = 1k2 +5% 1/8W 
Carbon 2.2k2Q +5% 1/8W 
Carbon = 1k2 +5% 1/8W 
Carbon 8202 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 4.7k2 +5% 1/8W 


PD14CY2B183J 
PD14CY2B472J 
PD14CY2B332J 
PD14CY2B102J 
PD14CY2B222J 
PD14CY2B102J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B472J 


Q1~12 |V03-0079-05 
V09-0012-05 
V01-0037-05 
VO9-0012-05 
VO1-0037-05 
V03-0079-05 


Carbon 1.8k2 +5% 1/8W 
Carbon 5602 +5% 1/8W 


PD14CY2B182J 
PD14CY2B561J 


PD14CY2B102J Carbon 1kQ +5% 1/8W 

PD14CY2B101J Carbon 1002 +5% 1/8W V30-0132-05 IC TD3400AP 

PD14CY2B103J Carbon 10k2 +5% 1/8W V30-0173-05 IC MC4044P 

PD14CY2B471J Carbon 4702 +5% 1/8W V03-027 1-05 Transistor 2SC1345(E) 
V30-0174-05 Te MC1496G 


PD14CY2B122J Carbon 
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PARTS LIST 


je jal = 


D1~24 |'V11-0076-05 Diode 1$1555 


POTENTIOMETER 
RE vmRP MECCA Caer Oe pea MS 4021-05 Semi-fixed resistor Teiotves ine saree B = — 
L34-0521-05 


Ferri-inductor pe 

Ferri-inductor 22H 

Ferri-inductor 1mH 

Ferri-inductor 150uH 

BPF coil 

BPF coil 

BPF coil 

LPF coil 

LPF coil 
L34-0520-05 LPF coil 


CRYSTAL QUARTZ 


L77-0497-05 20.5MHz (3rd over tone) 


L40-1511-03 
L40-2201-03 
L40-1021-03 
L40-1511-03 


L34-0518-05 
L34-0519-05 
L34-0518-05 
L34-0520-05 


L77-0488-05 7.3MHz (Original) 
L77-0489-05 9.0MHz (Original) 
L77-0490-05 12.5MHz (Original) 
L77-0491-05 19.5MHz (3rd over tone) 
L77-0492-05 26.5MHz (3rd over tone) 
L77-0493-05 33.5MHz (3rd over tone) 
L77-0494-05 34MHz = (3rd over tone) 
L77-0495-05 34.5MHz (3rd over tone) 


35.0MHz GD aLaean sk ae pein Ll over tone) 


L77-0496-05 


; snes i 0 es ee 1 jamper 


R92-0150-05 


Terminal (square) x 9 


E23-0046-04 


34 


E40-0607-05 Connector x 2 6p 
E40-0626-05 Type U pin waferx 4 6p 
E40-0807-05 Connector 8p 
E40-0826-05 Type U pin wafer 8p 
F10-0401-04 Shield plate 
F10-0404-04 Shield plate 
F11-0238-04 Shield plate 


DISASSEMBLY 


1. How to remove panel 
1) Remove all the knobs from the front panel. 
2) Remove the dial escutcheon and front glass 
according to Fig. 14. 
3) Remove the screws from both sides of the panel 
according to Fig. 13. 


2. How to remove VFO 

1) Remove upper and lower cases. 

2) Disconnect the VFO output cable and 2P plug 
behind the VFO case. 

3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 
Fig. 14. 

4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 

1) Remove the knob and dial escation as shown in Fig. 
14. 

2) Turn the dial to the ‘“O” of VFO dial scale. 

3) Install the inside of the mono-scale so that the 
number “5” comes upside. (Only one number “5” 
exists.) 

4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 
from “O” comes up-center. 

5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” can be seen 
through the small square hole (0 90). 

NOTE: ———<—______—_——_____ 

1) When installing the both sides of the mono-scale, 
provide a clearance of 1 ~ 1.5 mm between them. 

2) Use care not to turn imprudently the mono-scale to 
avoid damaging it. 


6) Install the dial escation and knob as shown in Fig. 
14. 


Fixing nut 
(N14-0110-14) . 


Front glass 
(B10-0197-03) 
Dial escutcheon 
(BO1-0105-05) 


Ball retainer 
(D23-0142-05) J 


Calibration knob > 
(K29-0269-04) 


Knob 
(K23-027 1-04) 


Fig. 14 Removing VFO 


‘Pan head screw 
(N33-4008- 15) 


any 


Pan head screw 
(N33-4008-15) 


Fig. 13 Removing the panel 
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DISASSEMBLY 


5. How to remove RIT and RF ATT switches 
1) Remove the panel according to the instruction 
shown in Item 1 above. 
mounting procedure”. 2) Remove the upper and lower cases. 
Counter assy 3) Remove from the, subpanel the chassis, on which 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 
ANTI VOX 
Potentiometer 3002 (B) 
(RO1-0043-05) 
VOX GAIN 


Potentiometer 50k (B) 
(RO1-4025-05) 


3. How to check counter assembly (DG-1: Option) 
1) For the mounting procedure of the counter 
assembly, refer to Fig. 15 ‘Modification first option 


VOX DELAY 
Potentiometer 250kQ (B) 
(RO1-6013-05) 

VOX-VR unit 
(X54- 1190-00) 


Hex. boss 
(J32-0218-04) 


N30-3006-41 
(3 x 6) 


Fig. 15 


2) When checking each voltage, attach the printed 
circuit boards, as shown in Fig. 16. 


N32-3004-41 
(3 x 4) 


Fig. 17(a) Removing the VOX « VR unit 


6. How to remove meter 
1) Remove the upper and lower cases. 
2) Remove the two screws, by which the meter is 


attached to the subpanel. 


@: & ® 


Display unit Hh 
| Pilot lamp 


(x54-1170-00) | 
(B30-0079-05) 
Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a Meter 
(B31-0241-05) 


small capacity of approx. 2OW and carry out 
unsoldering quickly. 


4. How to remove VOX/VR unit ‘ . 
Fig. 17(b) Removing the meter 
1) Remove the panel according to the instruction 
mentioned in Item 1 above. 


2) Remove the upper and lower cases. 
3) Remove the two each screws, by which the 
individual switches are attached to the subpanel. om 
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DISASSEMBLY 


7. How to remove paddel switch 9. Sectional view of VFO shaft 

1) Remove all the knobs and dial plates from the front 

panel according to Item 1. 

2) Remove the meter according to Item 6. 

3) Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 
When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 
lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). 


4 


— 


Push with a screw driver 


1. Knob’ axle 9. Taper collar 

2. Coil washer 10. Reduction axle 
3. Differential gear B 11. Steel ball A 
4. Coil spring 12. Steel ball 

5. Differential gear A 13. Spring C 

6. Plate spring 14. Bearing 

7. Washer A 15. First gear 

8. Cap ring 16. Gear assembly 


Push out to front side 


Fig. 18 


8. How to disconnect lead from miniplug 
According to the figure shown below, hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 
miniplug. 


(S 


Fig. 19 
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TROUBLESHOOTING 


RECEIVER SECTION 


Refer to the next item. 


Blown fuse 


. No power from Fuse 
power supply i Power switch * Defective switch . ow te check 
3) AC cord ¢ Broken wire around plug * Continuity check 


Disconnect B terminal 
lead and check 
Check and repair 


+ Q7 2SA496, Q3 TA72dP 


defective 
In contact with chassis. 


Low frequency unit 
(X49- 1080-00) 
B circuit 


1 


2. Blown fuse 


2 


* Replace 
* Disconnect B terminal lead 
and check. 

Continuity check 


* Speaker defective 


1) Speaker 
Q3 TA7201P defective 


2) AF-AVR unit 


¢ Noise can not 
be heard. 


3. Non-receiving 


Poor contact 


Phone jack 


Continuity check 


AF GAIN variable resistor 
VR4-1 10k2. defective. 

¢ Defective transistor 

* Regulated voltage power 
supply defective. 

¢ Deteriorated Q1, Q2, Q3 

¢ IFT, 71, 72, T3, T4, T6, T7 
mistuned or broken wire. 

¢ BPF mistuned or broken wire. 

Bias circuit defective 


1) AF GAIN variable resistor 


¢ Noise can be 
heard. 


¢ Voltage check, replace 

* Refer to PLL trouble- 
shooting. 

* Voltage check and operation 
check according to level 

diagram. 


2) Each transistor 
vco 


4) IF circuit 
(X48- 1150-00) 


* Readjust and continuity check. 
* Check X'TAL X1, X2 

¢ Check voltage in 14V line 

and AGC line. 

Voltage check or operation 
check according to level 
diagram. 


° Defective diode switch 
circuit for crystal filter. 


¢ Adjustment 
Continuity check 


¢ ANT and RF coil mistuned. 

¢ Poor contact of rotary 
switch 

* Broken wire of coaxial cable 
or RF ATT in ANT circuit 

* Poor contact of XVTR switch 
$19 

¢ Short circuit of tuning 

variable capacitor 


5) RF, ANT circuit 


Continuity check 


Continuity check 


« Disconnect lead from MD 
terminal in drive unit coil 
pack and check continuity 
of variable capacitor. 

Bias check 

Operation check according 
to level diagram 

Adjust 


Deteriorated Q2, Q3, Q6, Q7 


6) Detector circuit ¢ Unbalanced received carrier 


(X48- 1150-00) 


¢ Misadjusted semi-fixed Adjust 


variable resistor VR1 
(10kQ) for zero setting 
Misadjusted semi-fixed 
variable resistor VR2 
(500kQ) for sensitivity 
setting 
* Malfunction of Q15 and Q16 
(2SC733) in AGC circuit 
¢ Broken wire of RFC L10 
and L11 (150uH) 
Defective relay RL 


1) IF unit 
(X48- 1150-00) 


* Pointer won't 
deflect 


Adjustment 


Voltage check and replace 


Continuity check 


2) Relay unit Continuity check 


(X43-1 190-00) 


* Reduced RF1 reference Readjust RF1 to 3.3V 


* Pointer is 1) AF.AVR unit 
kept deflected (X49- 1080-00) bias voltage 
2) IF unit ¢ Deviated carrier balance Adjustment 


(X48- 1150-00) VR3, TC3 
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TROUBLESHOOTING 
es 


1) Marker unit 


* Poor contact in FUNCTION ¢ Continuity check and voltage 


5. Marker is 


inoperative 


TRANSMITTER SECTION 


. No output is 
obtained 


. No output is 
obtained 


. No Ip meter 
reading 


. No ALC meter 
reading 


. No HV meter 


reading 


. Standby switch 
is inoperative 


(Including PTT) 


(X52-0005-01) 


Final stage 


Oscillation stop in each 


oscillator 
RF unit 


IF unit 
(X48- 1150-00) 


Final stage 


RF unit 

(X44- 1150-00) 

IF unit and RF unit 
(X48- 1150-00) 


Final stage 


RF unit 
(X44- 1150-00) 
ALC circuit 


Power supply section 


Meter circuit 


FIX-VOX unit 
(X50- 1350-00) 


Standby switch 


switch S5-4 


¢ Broken wire of coaxial cable 


connected to MO terminal 


¢ Broken wire of RFC, 


L1 (12mH) 


* Defective crystal oscillator 


element X1 (100kHz) 


Deterioration of or mal- 
function of S2001 

Poor contact of relay RL1 
Poor contact of rotary 

switch S4 

Short circuit in loading 
variable capacitor VC2 
Defective carrier VFO, 
heterodyne or crystal, etc. 
Deteriorated drive tube 

V1 (12BY7A) or broken heater 
filament 

Broken wire of CAR-2 

coaxial cable 

Defective FET Q13SK35 (GR) 
Poor contact or broken lead 
of MIC GAIN VR (10k) 


Deterioration or malfunction 
of $2001 
Deteriorated vacuum tube 


Mistuned IFT coil pack 


Malfunction of S2001 


Poor contact in SG switch 
Defective meter circuit 


Defective Q5 2SC1515 
Low drive voltage 

Short circuit in ALC circuit 
Poor contact in relay of 
relay unit 


Defective power supply 
Broken lead or voltage 
dividing resistors 


Broken lead connected to VS 
or SS terminal 

Defective Q9, 2SA562 or short 
circuit in D17, IN6O 

Poor contact in switch 


check at terminal 9 
Continuity check 


Continuity check and voltage 
check of Q1, 2SC373 
Replace 


* Voltage check or replacement 
check 

Continuity check 

Continuity check 


Continuity check 


Refer to item of symptom of 
receiver section. 
Voltage check 


Continuity check 


Voltage check 
Continuity check 


Voltage check or replacement 
check 

Voltage check of replacement 
check 

Refer to the receiver 

section troubleshooting and 
the level diagram of trans- 
mitter section. 


Voltage check 


Voltage check 
Continuity check 


Voltage check 

Refer to Symptoms 1 and 2. 
Continuity check 

Continuity check 


Check power voltages 
Continuity check 


Continuity check and voltage 
check 
Voltage check 


Continuity check and voltage 
check 


TROUBLESHOOTING 


COUNTER (DG-1: Option) 


es 


1) COF terminal 


* DC 1.2V appears due to * Votlage check 


defect in PLL circuit 


1. Counter mal- * No lighting 


functions 
(main body ¢ Disconnect COF lead from Check 
operation terminal. If lights up, the 


counter is normal. 
« No signal comes in 


also abnormal) 


* Defective VCO oscillator 


2) VCO signal terminal 
circuit 


Check signal system 


Display becomes No carrier signal comes in 


9.000.0/ 
19.000.0/ 
29.000.0 


Level check 


Level down of carrier or VCO 
signal 
Unlocking of PLL circuit 


Display won't be 
stabilized 


Readjust PLL coil 


. Counter mal- * No lighting * Interrupted 5V power source Check 
functions * Defective 5V supply line « Check 
(main body * Defective DC-DC converter ° Check 
normally * Poor contact with display unit « Check 
operated) * Defective decoder unit IC6, « Check 


Q12-20 in counter mixer unit Check 


¢ Defect around 7.83MHz mixer Check 


circuit 
¢ Defect around SN76514N mixer 
circuit 
Defective parts in LPF 
circuit 
* Defective wide-band amplifier 
(Q5~Q8) 


1) No input is applied to 
counter circuit 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Check 


Check 


Check 


Check circuit 


* Defect around 7.83MHz 
mixer circuit 


Insufficient input to 
counter circuit 
(X54- 1160-00) 
Defective gate and reset 
latch pulse generator circuit 


Display won't be 
stabilized 


* 


* Check circuit 


Defective 1C3~IC5 in counter 
circuit (X54- 1160-00) 
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* Defect around IC2 in Operation check 


X54-1150-00 
¢ Defect around IC3~IC5 in 
X54-1150-00 
* Defect around IC24~1C26 
in X54-1160-00 
¢ Defect around IC17~IC23 
in X54-1160-00 


1) Oscillation stop of reference 
oscillator 

2) Stop of time base frequency 

divider 

Stop of scanning control 

circuit in multiplexer 

4) Stop of multiplexer circuit 

in multiplexer 


Only one digit 
lights up 


* Operation check 


3 Operation check 


Operation check 
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5. AF dummy load 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 
simplified adjustment using a voltmeter, AF and RF 
vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 


adjusted. 
1. 2-1 carrier frequency adjustment (adjustment inside the 


CAR unit). 

2. 2-5 IF trap coil adjustment and 5-2-2 trap coil 
adjustment (L24 and L25 in coil pack unit and T12 in 
VCO unit). 

3. 2-8 S meter sensitivity adjustment (VR2 in IF unit). 

4. 3-1 Standard oscillator adjustment of counter (trimmer 
TC1 in counter unit). 

5. 5-1-1 BPF adjustment of PLL(T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


1. Voltmeter 
1) Input resistance: More than 1MQ 
2) Voltage range: FS = AC/DC 1.5 to 1000V 


NOTE: 
High-precision circuit testers may be used. However, be 


careful since accurate reading is not obtained in 
high-impedance circuit measurement. 


2. RF vacuum-tube voltmeter (RF VTVM) 
1) Input impedance: More than 1MQ and less than 
20pF 
2) Voltage range: FS = 10mV to 300V 
3) Measurable frequency range: More than 50 MHz 


NOTE: 
When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 


3. AF voltmeter 
1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mV to 30V 


4. AF generator (AG) 
1) Frequency range: 200 Hz to 5 kHz 
2) Output: Maximum 1V 


NOTE: 
The distortion factor of AF generator should be small. 


1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 


10. 


11. 


12. 


1) Impedance: 50 to 752 

2) Power: Endurable against power of more than 
100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


. Oscilloscope 


Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


. Slow sweep generator 


1) Center frequency: 8.83 MHz 

2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 

4) Sweep rate: At least 0.5 sec/cm 


. SSG 


1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/pV 


NOTE: 

Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 


Frequency counter 
1) Minimum input voltage: 50mV 


2) Measurable frequency range: More than 40 MHz 


Noise generator 
Select an equipment that generates ignition-like noise 
containing high harmonics up to 30 MHz or more. 


Directional coupler 
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2. Unless otherwise specified, set the respective knobs to 
the following positions. 


PREPARATORY WORK 


1. Remove the upper and lower cases according to the 1) Front panel 
figure below. When making adjustment with the side MODE USB 
face of the set up. be sure to position the final stage at FUNCTION VFO 
the upper side. Otherwise, the ventilation effect of the fi- RF GAIN MAX 
nal stage, cooling effect, is deteriorated and the final HEATER OFF. 
tube may be deteriorated. VOX MAN 
NB OFF 
MONI OFF 
AGC FAST 
PROCESSOR OFF 
RF ATT OFF 
RIT OFF 
IF SHIFT O (Center) 
DH OFF 
STBY REC 
POWER ON 
2) Rear panel 
SG SW OFF 


> 


X VERTER SW OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). € 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
Connect the voltmeter between RF1 terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 
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2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 

1) Connect RF VTVM to TP®5 in IF unit (X48-1150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 50mV (refer to 
Fig. 21). (refer to Fig. 24 IF unit) 


CAR-1 


CAR-2 


Tc3 Tce TC1 


Fig. 21 CAR unit 


.2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP5 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY SW| ADJ | ADJ FREQ 


8830. 700 
8830 .530 


8829 .850 


SSS SS SSS SS 
When changing over from FSK SPC to FSK MRK, or vice 
versa, open or short the RTTY key on the rear panei. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 
NARROW (refer to Fig. 11). 


2-2. Voltage adjustment of VCO 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 

1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-00) (refer to 
Fig. 22). 

2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 

NOTE: 


For the detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


(29) 


" 
38 7 14 28 (28.5) 


re 
T10 
bs (29.5) 


(3.5) (7) (14) T6 (28) 
(21) 


TP1 TP2 TP3 


(www) 
T1 


0) 


TP4 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 
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COIL PACK 


18 Lié 


20(6]n{6] [Jos 


Li9 Li7 Lis 
(21) 


(21) 
L13 


(WWV) 
Lg 


Li2 L 
(14) (3.5) (1.9) 


0 = LB “Taq 


(1.9) 


206] [(O] ww 


15 (14) L3 (3.5) 4 


150 
175 
0 (15.0MHz) 
225 
500 


Table 1 


2-4. IFT adjustment 
1. Measuring instrument used: SSG (or marker) 
2. Adjusting procedure 
1) Apply a signal of 14.175 MHz at 40 dB (or marker) 
to the antenna terminal from SSG. 
2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 
RF unit (X44-1150-00) until S meter reads 
maximum value (refer to Fig. 24 and Fig. 25). 


TH «TC3 


(© 


Fig. 24 IF unit 
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RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil 
1. Measuring instruments used 
1) SSG 
2) AF VTVM 
3) Dummy load for AF 
2. Adjusting procedure 
BAND: 7 MHz 
VFO scale: 300 
1) Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L25 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect, make adjustment until AF output 
becomes minimum (refer to Fig. 23 “Coil pack 
unit’). 


Oscilloscope 


Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 

1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 

2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TCS in IF unit (X48-1 150-00) alter- 
nately until the output becomes minimum (refer to 
Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 


Simplified adjustment: 
1) After receiving marker signal and turning ON NB switch, 
adjust T8 and TQ until the terminal voltage at TP1 on IF 


unit (X48-1150-00) becomes minimum (refer to Fig. 


24). 
Formal adjustment: 

1) After making the simplified adjustment, connect the 
noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 

2) Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 


the waveform changes from Figure A to Figure B (refer 
to Fig. 27). 
Nrogenn 
ANN 


) 


| 


(b) After adjustment 


(a) Before adjustment 
Fig. 27 Adjustment of noise blanker 


3) Then, fine adjust T1, T3, T8 and TQ so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

4) Turn ON RF switch and ATT switch and further fine 
readjust T1, T3, T8 and T9. Even when the RF and ATT 
switches are ON, the noise blanker should be effective. 

5) In final stage, make sure that the receiving gain is not 
reduced greatly. 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 

1) After adjusting each section until sensitivity 
becomes maximum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 

2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
starts deflecting at O dB. 

3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads S9. 


2-9. RIT adjustment 
1. Measuring instrument use: Unnecessary (use the 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


AF-AVR 


Fig. 28 AF « AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Connect the counter to the collector of Q4 in the 


marker unit (X52-O005-01) and open the MS termi- 


nal. 
2) Set the FUNCTION switch to CAL 25 kHz and 


adjust TC1 in the marker unit for 100,000 Hz + 1 
Hz (refer to Fig. 29). 
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Fig. 29 MARKER unit 


2-11. VFO adjustment 


. Measuring instruments used 


1) TF VIVM 
2) Frequency counter 


2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit: if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 


Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes 0.6V. 


FIX » VOX 
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Tc4 TCS TC2 TCi 


Fig. 30 FIX + VOX unit 


VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. Frequency adjustment of counter standard oscil- 


lator 


Simplified adjustment: 
1. Measuring instrument used: Counter and calibration 


cable 


2. Adjusting procedure 


1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WVWVV signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOTE: 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2) The adjustable range by TC1 is 1 MHz + 20 Hz. In 
rough adjustment, receive a WWW signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
2) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


TP4 


(0) 


T2 v1 


O|[@] © 


© TP2 


TP3 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 
and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 
2) Connect RF VTVM to TP2 in the counter-mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to 0.2V) (refer to Fig. 33). 


NOTE: 
In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


4. Adjustment of Transmitter Section 


4-1. Adjustment of drive coil 
1. Measuring instrument used 
RF dummy load (502) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 
2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 
Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil”. 


NOTE: 
Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 
from each other. 


"7 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 60mA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24). 


4-4. Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 

1. Measuring instruments used 
1) AG 
2) RF VIVM 
3) RF dummy load 
4) Directional coupler 

2. Adjusting procedure 
1) In Fig. 35, connect AG to MIC terminal and apply an 

input of 1500 Hz at 5 mV. 


AG RE VTVM Power meter 


Microphone 
Fig. 35 Adjustment of carrier point 
2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. 
Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 
Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 


3 


— 


Soe 


CAR-1 


Fig. 36 CAR 1 unit 


4-6. Adjustment of speech processor 
1. Measuring instruments used 
1) AG 4) RF VTVM 


2) AF VTVM 
3) Oscilloscope 
2. Adjusting procedure 


5) Frequency counter 
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(WI MOIDIES cshonnch se USB MIC GAIN... Center 
COMP LEVEL .. Full clockwise SG SW...... OEE 
PROCESSOR... PULL STsBY ceca SEND 
MEE Reais COMP 

2) Connect a frequency counter to TP3. Adjust TC-4 


to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust T11, 112, 713, and T14 to 
obtain maximum level at TP-2. 

Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 


GG8880808 
OKO) 


°° 
° 


3 


4 


~— 


Oscilloscope 


nS 
al qaritus Tes 
a ie op SO) Tc2 


OHS) 


VRE | TP2 VRS 


Fig. 37 Adjustment of speech processor 

5) Set the output of the audio signal generator to 0.3 
mV at 1 kHz and make a note of the level at TP-2. 

_ Adjust finely TC-4 so that the level at TP-2 goes 
down to —6dB when the generator is set to 300 
Hz. Adjust the oscillation frequency to below 451.5 
kHz, and the level at TP-2 to become — 6dB for the 
first time when the oscillation frequency is gradually 
increased from around 450 kHz. 
Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 
7) After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 kQ. 
Confirm that the COMP LEVEL METER pointer in- 
dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 
4-7. Adjustment of monitoring level 

1. Measuring instruments used 


1) RF dummy load 3) AF VTVM 
2) AG 4) AF dummy load 


6 


— 


8 


— 


2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch. and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 

Formal adjustment: 


1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBe 


(or LSB). 


Power meter 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1150-00) until the 
monitor output level becomes 0.63V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SW: OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec. 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANTI VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (82) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SG SW: OFF 
MODE: CW 
AF VR: 12 o'clock position 
STBY: SEND 


1) In Fig. 39, adjust VR3 in AF * AVR unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 


IP scale. 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 


51 


ADJUSTMENTS 


22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 


3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 


(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 


Fig. 42. 


Fig. 41 PD unit 


Fig. 42 Output waveform 
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NOTE: 
(1) This band width should be 5.25 MHz + 750 kHz or 


more and the valley depth should be 4 dB or less. 
(2) Set the oscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOTE: 

(1) When VFO is changed from O to 500, the voltmeter 
reading should changed proportionally. 

(2) In a band more than 21 MHz, there are two tuned 
points of 3.2V. The proper tuned point is obtained 
when the core is inserted into the printed circuit 
board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 


2. Adjusting procedure 
1) Turn the slide switch S1 in VCO unit 


(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 

2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 

3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency. Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 


Wwwv Gal 24.08 MHz +450 kHz or more 
1.8 Uh 2 10.88 MHz +330 kHz or more 
ras) iS) 12.58 MHz +350 kHz or more 
Uh T 4 16.08 MHz +400 kHz or more 

14 TS 23.08 MHz +500 kHz or more 

21 T 6 30.08 MHz +500 kHz or more 

28 sTieZ, 37.08 MHz +500 kHz or more 

28.5 T 8 37.58 MHz +500 kHz or more 

29 Up 38.08 MHz +500 kHz or more 

T10 38.58 MHz +500 kHz or more 


ADJUSTMENTS / REFERENCE DATA 


REFERENCE DATA 
Counter Mix Unit IC6 (uPB2490) 


Truth Value List (8 segments) 


Received signal +500 kHz or more 


+8.83 MHz 


Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 


1) SSG 
2) AF VTVM 


2. Adjusting procedure 


TS 


1) Connect SSG through a capacitor to the cathode 
side (the line connected to R28, 472) of diodes D1 
to D11 in VCO unit (X50-1330-00) under receiving 
condition. 

Set the BAND switch to 29.5 position, and receive a 
signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 
output. Adjust TR in VCO unit until the beat output 
becomes minimum. 
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-820 MODIFICATION FOR MARINE 


BAND (2.134 MHz) 


(\. 


2: 


Receiver section 

Set the driver knob to the center position. Adjust the 
ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 
~ 2.136 MHz can be covered. 

Transmitter section 

1) Set the driver knob to the center position. Adjust 
the drive coil to obtain maximum output power at 
2.0 MHz. 

2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 
capacitor. 

3) Remove the load fixed capacitor C26 (220 PF). By 
these modifications, the frequency range of 1.86 
MHz ~ 2.15 MHz can be covered. 
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SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 
OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 
OUTPUT VOLTAGE: 
1 volt + 3 dB (across a 470 ohm load). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
PLAS EES 
6 diodes 
POWER REQUIREMENTS: 
The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 
DIMENSIONS: 
6.5” wide x 6.0” high x 7.5” deep (excluding feet). 
WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 
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VFO-820 


SWITCH UNIT (X41-1080-00) 


Re- 
__ [Stal ite eile 


CAPACITOR 
CK45F1H103Z Ceramic O0.01nF +80%— =20%] | 


R1 PD14BY2E392J Carbon 3.9k2 +5% 1/4W 
R2 PD14BY2E102J Carbon 1kQ +5% 1/4W 


VFO-820 


With regard to VFO unit (X40- 1110-00), 
refer to that of TS-820 


Push switch Ma ya 


$40-2077-05 


A01-0300-13 Case 

A20-1071-05 Panel SEMICONDUCTOR 

A22-0200-02 Sub-panel ror | v11-0219-05 | Diode  voeB dT 
A23-0430-03 Rear panel POTENTIOMETER 


A40-0156-13 Bottom plate 


Vat. p | Ri2-3022-080 0 [1K BI ee 


Dial escucheon 
Rubber cap 
Front glass 
Front glass (dial) 

Dial scale 

Dial scale (A) mono-scale (front) 
Dial scale (B) mono-scale (back) 
Pilotlamp 12V,40 mA 

Model name plate 

Operating manual 


BO1-0105-05 
BO9-0012-04 
B10-0212-14 
B10-0197-03 
B20-0373-04 
B20-0374-04 
B20-0375-04 
B30-0079-05 
B40- 1410-04 
B50- 1538-00 


Terminal (square) 
Mini-connector 


E23-0047-04 
E40-0713-05 


Relay cramper 


J12-0048-05 


INDICATOR UNIT (X54-1180-01) 


D23-0142-05 Ball retainer 


QP MT socket 
9P MT plut with lead x 2 

2P plug socket 

1P plug 

Terminal (square) x 6 
Terminal (square) x 9 
Terminal (for earth cable) x 2 
7P connector with lead 


E01-0903-05 
E05-0901-05 
E09-0204-05 
E14-0101-05 
E23-0046-04 
E23-0047-04 
E23-0069-05 
E31-0035-05 


Description 


PD14BY2E681J Carbon 6802 +5% 
PD14BY2E471J Carbon 4702 +5% 
SEMICONDUCTOR 


V11-0430-05 LED SEL-103W 


E23-0046-04 Terminal (square) x 3 


F15-02 10-04 Blinding plate 


Carton case (inside) 
Carton case (outside) 


HO1-1587-04 
HO3-0528-04 


F20-0501-04 Insulator x 2 


H12-0047-03 Cushion (F) 

H10-0968-03 Cushion (R) 

H20-0372-04 Protection cover R92-0150-05 Short jamper 

H25-0103-04 Polyethylene bag 

H25-0029-04 Polyethylene bag Protection cover 


PACKING (H20-0372-04) 


VFO-820 oy 
Operating manual 
(B50-1538-00) 


Cushion R 
(H 10-0968-03) 


J01-0025-04 
J02-0049-14 


Leg (small) 
Leg (28¢) x 4 


J19-1301-04 
J21-1495-04 
J21-1503-04 
J21-1570-04 
J32-0222-04 
J32-0223-14 
J32-1030-14 
J41-0020-04 
J61-0019-05 


K21-0267-04 
K23-0709-03 
K29-0166-04 
K29-0269-04 


X40-1110-00 
X41-1080-00 
X54-1180-01 
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Diode holder x 2 

Lamp stopper 

VFO stopper 

PC board stopper 

Boss A (for dial scale A) 
Boss B (for dial scale B) 
Round boss (holding leg) 
Knob bushing 

Vinvl tie x 7 


Knob x 2, RIT, Function 
Knob, MAIN 
Knob, push 
Knob, calibration 


VFO unit 
Switch unit 
Indicator unit 


Carton case (Inside) 
(HO1- 1587-04) 


DG-1 SPECIFICATIONS 


RANGE OF FREQUENCIES DISPLAYED: 


Displays all the transmit/receive frequencies of TS-820 to 


the accuracy of 0.1 kHz order. 

ACCURACY OF STANDARD OSCILLATOR: 
Within af = 1x 10- after one month of ageing 
ambient temperatures of O°C ~ 50°C. 

OPERATING TEMPERATURE: 

—10°C ~ +50°C 

SEMICONDUCTORS AND INDICATOR: 


(BY Pefe (Sy a0 ease det et bn ees caso eceo2coGdeRe adi an AadocenaeeepaRsuaares 


With regard to adjustment and installation of DG-1, r 
page 36, 48 and the operating manual. 
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DG-1 


COUNTER ASS'Y (X60-1020-00) 


parr 


B50- 1566-00 Operating manual 


MISCELLANEOUS ( 


E40-0625-05 Chassis mounter 
E40-1225-05 Chassis mounter 


E31-0039-05 Cable (for counter calibration) 


F11-0231-03 Counter shield box 


HO1-1614-03 Carton case (inside) F11-0232-13 Counter shield case 


H0O3-0543-04 Carton case (outside) 
H12-0048-04 Cushion 
H12-0049-04 Cushion 


H12-0050-04 Cushion 
H12-0057-¢* See es COUNTER MIXER (X54-1150-00) 


H12-0052-04 Cushion 
H12-0002-03 Protection sheet = 
Fano. Parts No. Description 
marks 
CAPACITOR 


X54-1150-00 Counter mixer unit 
X54-1160-00 Counter unit 


H25-0077-03 Protection cover x 3 
H25-0112-04 Protection cover 


J32-0221-04 Hexagonal boss x 2 


C1 CK45F1H103Z Ceramic 0.0ipF +80%—20% 
open connie C2 CK45F1H223Z Ceramic 0.022uF +80% — 20% 
X54-1170-00 Display unit C3 KC45B1H102K Corenic 0.001pF +10% { 
X60- 1020-00 Counter ass’y unit C4 CK45F1H223Z Ceramic 0.022uF +80%—20% 
c5 CC45RH1H220J Ceramic 22pF +5% 
C6 CK45F1H223Z Ceramic 0.022uF +80%—20% 
5V-AVR (X43- 1 220-00) Cy CC45CH1HO20C Ceramic 2pF +0.25pF 
c8 CC45RH1H220J Ceramic 22pF +5% 
ee cg CC45CH1H330J | Ceramic 33pF  +80%—20% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
fst habiieenblombcaracrion ole. skagen tall See togar)/ Ron ote opiate eee 
CARAGTIOR CK45F1H2232 Ceramic 0.022nF 1+80%—20% 
CEO4W1E470 Electrolytic 47uF +10% CK45F1H103Z Ceramic O0.0inF +80%—20% 
CQ93M1H104K Mylar 0.1yF +10% CK45F1H223Z Ceramic 0.022uF +80%—20% é 
CQ93M1H104K Mylar 0. 1pF +10% CC45CH1H470J5 Ceramic 47pF +5% 
CC45CH1H390J Ceramic 39pF +5% 
CC45SL1H121J Ceramic 120pF +5% 
Cement 5.62  +10% 5W cake, CC45SL1H680J |Ceramic 68pF  +5% 
SEMICONDUCTOR CK45F1H223Z Ceramic 0.022uF +80%—20% 
ie] CC45CH1H220J Ceramic 22pF +5% 
J MOTEORCE CC45SL1H560) |Ceramic 56pF  +5% 
CC45CH1H390J5 Ceramic 39pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 


E40-0413-05 Mini-connector ’ 
Ceramic 18pF +5% 


CC45CH1H180J 


Heat sink 


FO1-0244-04 
CC45CH1H470J Ceramic 47pF +5% 


FO1-0253-04 Heat sink (resistor) 
CC45CH1H330J |Ceramic 33pF +5% 
CK45F1H2232 Ceramic  0.022uF +80%—20% 
DISPLAY (X54-1170-00) CC45CH1H120J |Ceramic 12pF +5% 
CC45CH1H150J |Ceramic 15pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CC45CH1H220J |Ceramic 22pF +5% 
CK45F1H223Z Ceramic  0.022uF +80%—20% 


CK45B1H102K Ceramic 0.001pnF +10% 


E31-0021-15 Connector 16P with lead 


CK45F1H223Z Ceramic 0.022uF +80%—20% 
G13-0107-04 Sponge CK45B1H102K Mylar 0.001nF +10% 
CQ92M1H472K Ceramic 0.0047pF +10% 


CK45B1H102K Ceramic 0.001pF +10% 


J19-0485-04 Indicating tube stopper 


Ceramic  0.022uF +80%—20% 


J21-1493-04 Indicating tube stopper 


CK45F1H223Z 


V11-0429-05 Indicating tube LD8109 KASPAR OSG Ceramic 0.01uF + 80%— 20% 
CK45B1H331K Ceramic 330pF +10% 
CK45B1H681K | Ceramic 680pF +10% 
CK4581H331K | Ceramic 330pF +10% : 


Mylar 0. 1uF +10% 
Tantalum 0.033uF +20% 
Ceramic 0.001npF +10% 


CQ92M1H104K 
CS15E1VR33M 
CK45B1H102K 
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DG-1 


Re- 


Electrolytic 10uF PD14CY2B103J 
Ceramic 0.022yuF ee ee PD14CY2B822J 


CEO4W1H100(RL) 
CK45F1H223Z 


ae 
10k2 


Carbon +5% 1/8W 
Carbon 8.2k2 +5% 1/8W 


CEO4W1E100(RL) | Electrolytic 10uF 25WV PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
C90-0262-05 Ceramic 0.047yF PD14CY2B223J Carbon 22k2 +5% 1/8W 
CK45F1H103Z Ceramic O0.01nF +80%—20% PD14CY2B152J Carbon 1.5k2 +5% 1/8W 
CEO4W1A101(RL) | Electrolytic 100nF 10WV PD14CY2B471J Carbon 4702 +5% 1/8W 
C90-0262-05 Ceramic 0.047uF PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W 

CC45CH1H120J Ceramic  12pF +5% PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
CC45CH1H560J Ceramic 56pF +5% PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
CC45SL1H391J Ceramic 390pF +5% PD14CY2B103J Carbon 10k2 +5% 1/8W 
Ceramic 47pF +5% PD14CY2B102J Carbon = 1k22 +5%  1/8W 


CC45CH1H470J 
CC45CH1H150J 
C90-0262-05 


18kQ +5% 


PD14BY2B183J Carbon 


Ceramic 15pF +5% 
Ceramic 0.047 uF 


Carbon 47kQ x7 
Carbon 47k2. x 6 
SEMICONDUCTOR 


SN76514N 
Ic TD3490BP 
uPB249D 


R90-0112-05 
R90-0113-05 


Ceramic 0.022uF +80%—20% 
Ceramic 470pF +10% 
Ceramic 47pF +5% 

Ceramic 330pF +10% 
Ceramic 1pF +0.25pF 
Ceramic 


CK45F1H223Z 
CK45B1H471K 
CC45SL1H470J 
CK45B1H331K 
CC45CH1HO10C 
CK45B1H102K 


V30-0153-05 
V30-0151-05 
V30-0170-05 


Transistor 2SC460(B) 
FET 2SK22(GR) 
Transistor 2SC460(B) 
Transistor 2SA733(R) 
Transistor 2SC460(B) 
Transistor 2SC945(R) 
Transistor 2SA733(R) 
Transistor 2SC945(R) 
Transistor 2SC460(B) 
Transistor 2SA733(R) 


V03-0079-05 
VvO9-0023-05 
V03-0079-05 
V01-0084-05 
V03-0079-05 
V03-0270-05 
V01-0084-05 
V03-0270-05 
V03-0079-05 
VO1-0084-05 


Carbon 
Carbon 150k2 +5% 1/8W 
Carbon 2202 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 3.3k2 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


PD14CY2B101J 
PD14CY2B154J 
PD14CY2B221J 
PD14CY2B471J 
PD14CY2B104J 
PD14CY2B332J 
PD14CY2B103J 
,PD14CY2B101J 
PD14CY2B154J 


Diode 1S2588 
Diode 181555 
Varistor SV-03 

Diode 181555 
Zener diode BZ-220 
Varistor Sv03 

Diode 181555 
Zener diode WZ090 


V11-0414-05 
V11-0076-05 
V21-0007-05 
V11-0076-05 
V11-0482-05 
V2 1-0007-05 
V11-0076-05 
V11-0240-05 


Carbon 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 220k2 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


PD14CY2B101J 
PD14CY2B47 1J 
PD14CY2B101J 
PD14CY2B224J 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B332J 


Carbon 
Carbon 1802 +5% 1/8W 
Carbon 3302 +5% 1/8W 


PD14CY2B100J 
PD14CY2B181J 
PD14CY2B331J 


Ferri-inductor 470uH 
Ferri-inductor 68H 


L40-4711-03 
L40-6801-03 


L40-3391-03 


Ferri-inductor 2.7nH 


PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W L40-4719-02 Ferri-inductor 4.74H 
PD14CY2B103J Carbon 10k2 +5% 1/8W L40-1592-02 Ferri-inductor 1.54H 
PD14CY2B101J Carbon 1002 +5% 1/8W L40-2792-02 Ferri-inductor 2.74H 
PD14CY2B331J Carbon 3302 +5% 1/8W L34-0523-05 Tuning coil 14H 
L40-1892-02 Ferri-inductor 1.84uH 


Carbon = 1kQ +5% 1/8W 
Carbon 102 +5% 1/8W 
Carbon 2202 +5% 1/8W 


PD14CY2B102J 
PD14CY2B100J 
PD14CY2B221J 


L10 L34-0526-05 Tuning coil 0.28uH 


PD14BY2B333J Carbon 33k2  +5% 1/8W L11 L40- 1592-02 Ferri-inductor 1.54H 
PD14CY2B271J Carbon 2702 +5% 1/8W Li2~ L40-4711-03 Ferri-inductor 470uH 
PD14CY2B102J Carbon L18,19 L40-6801-03 Ferri-inductor 68uH 
L20~22| L40-4711-03 Ferri-inductor 
L23 L33-0601-05 Choke coil 2.2uH 


PD14CY2B471J Carbon 


PD14CY2B561J Carbon 5602 +5% 1/8W 

PD14CY2B101J Carbon 1002 +5% 1/8W We L34-0522-05 Tuning coil 7.83MHz 

PD14CY2B100J Carbon 102 +5% 1/8W T3 L34-0524-05 Wide range transformer (BM output) 

PD14CY2B472J Carbon 4.7kQ +5% 1/8W T4 L19-0020-05 Oscillating transformer (DC-DC converter) 
x1 L77-0482-05 Crystal 10 MHz 


Carbon 8202 +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 


PD14CY2B821J 


PD14CY2B472J TGA C05-0032-05 Trimmer 40pF 


PD14CY2B102) | Carbon 1k2 +5% 1/8W 
PD14CY2B272) | Carbon 2.7k2 +5% 1/8W JiS5) Wise-0350-08 Sheree 
Pp14cY28224) | Carbon 
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7 | PACKING 
Parts No. Description Pieris 


Operating manual 
E23-0046-04 Square terminal x 5 


- (B50- 1566-00) an 
Cushion A 


=— E40-0327-05 Type U pin ass'y 
E40-0607-05 Mini-connector x3 (H12-0050-04) 
E40-0826-05 Type U pin ass'y x 2 AVR ASS‘Y 
E40-1714-05 Mini-connector 
R12-4021-05 Semi-fixed resistor 50k(B) Cuskion'c 
(H12-0049-04) 4 
Indicator Cushion D 


COUNTER (X54-1160-00) 


ce Re- 


(H12-0052-04) 


Protection cover 
4 (H25-0112-04) 


Counter unit ASS'Y 


CAPACITOR 


CC45CH1H101J Ceramic 100pF 


CK45B1H102K Ceramic 0.001nF +10% ~~ (H12-0048-04) 

CEO04W1C220 Electrolytic 22uF 16WV ~ bss . 
C90-0262-05 Ceramic 0.047uF i 

CEO4W1A101 Electrolytic 100uF §10WV Carton case (Inside) 
C90-0262-05 Ceramic  0.047yF (HO1-1614-03) 


RESISTOR 


PD14CY2B272J Carbon 2.7kQ2 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
PD14CY2B104J Carbon 100k2 +5% 1/8W 
PD14CY2B821J Carbon 8202 +5% 1/8W 


10k2 


Carbon 


SEMICONDUCTOR 


PD14CY2B103J 


V03-0270-05 


Qi,2 


1C1,2 V30-0151-05 IC TD3490BP 
IC3 V30-0131-05 Ic TO3472AP 
Ic4 V30-0132-05 IC TD3400AP 
IC5 V30-0169-05 - Ic SN74HOON 
1c6 V30-0168-05 SN74176N 


1C7~11 | V30-0151-05 IC TD3490BP 
,'1C12~ 16} V30-0167-05 Ic TD3475AP 
1C17 V30-0165-05 Ic TD3450AP 
1C18 V30-0166-05 IC ‘TD3460AP 
1€19,20 | V30-0165-05 Ic TD3450AP 
121 V30-0166-05 IC TD3460AP 
1C22 V30-0165-05 IC TD3450AP 
1C23 V30-0132-05 IC TD3400AP 
1C24 V30-0151-05 IC TD3490BP 
IC25 V30-0164-05 IC TD3442AP 
1C26 V30-0163-05 TD3404AP 


COIL/MISCELLANEOUS 


L1 L40-4701-03 Ferri-inductor 17H 
= E40-0607-05 Mini-connector x 3 
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YG-88C/DS-iA 


YG-88C SPECIFICATIONS 


CENTER FREQUENCY: 
8830.7 kHz 
PASS BAND WIDTH: 
Better than +250 Hz (—6 dB) 
ATTENUATION BAND WIDTH: 
Less than +900 Hz (—60 dB) 
GUARANTEED ATTENUATION: 


Better than 80 dB 
etm fi 


YG-88C 
MISCELLANEOUS 


Label 
Operating manual 


B42-0664-04 
B50- 1556-00" 


Crystal filter 
Packing case (Inside) 
Packing case (Outside) 


L71-0024-05 
HO1-0585-05 
HO3-0200-04 


DS-1A SPECIFICATIONS 


SEMICONDUCTORS 
T20A6 (2) 
RATED FINAL STAGE INPUT * 
More than 9OW at CW (1.8 ~ 28 MHz), DC13.8V 
POWER CONSUMPTION * 
15A (CW transmission) 
0.6A (heater switch OFF in signal receive mode) 
5A (heater switch ON in no-signal receive mode) 
Note: AT DC13.8V 
POWER SUPPLY 
DC12-16V (standard: 13.8V) 


DIMENSIONS : 


80 (W) x 51 (H) x 94 (D) mm 


WEIGHT : 
300g *TS-820 is used. 
DS-1A 
wine | rorsno | soamton 
B50-1567-00 Operating manual 


E08-1207-05 
E33-0074-00 


12P Plug 
Wire kit 


FO5-1531-05 Fuse 15A 


HO1-1617-03 Case (Inside) 
HO3-0544-04 Case (Outside) 
H10-1001-03 Cushion 

H25-0029-04 Polyethylene bag (Small) 
H25-0103-04 | Protection bag 
H25-0105-04 Protection bag 


J13-0037-05 Fuse holder 
J41-0024-15 Cord bushing 
J61-0014-05 Free up bolt 


X46- 1000-00 DC-DC converter 
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| 
| 
| 
| 
| 
Es 


Orange °6 C2 Orange s 


Black ,7 CCT Black 
Red .8 Ci Red cI 


F 


_ 


Yellow .9 2 Yellow 


Power 
connector 


DC connector 


CAPACITOR 


CEO2W1E221 Electrolytic 220uF 25WV 
R1 R92-0121-05 
R2 R92-0120-05 


SEMICONDUCTOR 


Resistor (Cement) 2.42 5W 
Resistor (Cement) 2202 2W 


5P terminal x 2 
Heat sink (A) 
Heat sink (B) 
Cover (Heat radiating) 


E20-0513-05 
FO1-0170-14 
FO1-017 1-04 
F11-0195-14 


Fuss Protection bag 
H25-0103-04 


Operating manual 


Vise]. Protection bag 
H25-0105-04 


DC-DC converter unit 
X46-1000-00 


Cushion 
H10-1001-03 


Case (Inside) 
HO1-1067-03 


